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Editorial Notes 


Zurich: Afterthoughts 


Tue Second International Gas Conference has come and 
gone, leaving a pleasant memory of old friendships 
cemented and new ones made amid surroundings as 
beautiful as any in the world. There remains, too, the 
store of valuable information and new ideas, not only con- 
tained in the Reports presented during the Conference, 
but waiting to be assimilated by anyone with eyes and 
ears open. 

The effective number of delegates—we shall be par- 
doned for excluding in this case the wives and families 
who were cordially welcomed and splendidly enter- 
tained—was approaching 350, of which about half were 
of Switzerland. Fifteen nations were represented, so 
that the congress was truly international; and, as one 
of our worthy hosts remarked, the Ecole Polytechnique 
became ** a veritable Babylon of tongues.’ As usual, 
the British among them did not shine as linguists, which 
some maintain is a misfortune, since even though the 
great majority of our continental friends have some 
English—many of them the whole language, technical 
and otherwise—at their command, this disability im- 
poses upon the average Englishman a shyness in coming 
forward even greater than is dictated by his traditional 
insularity. 

And now, having on July 25 last ‘* reserved judgment 
as to the value or otherwise of International Confer- 
ences of the International Gas Union,’’ we must offer 
some criticisms, good and bad, and try to put the whole 
proceedings in proper perspective. In the first place, let 
us consider the International Union as a thing apart from 
an International Conference, for the latter can be con- 
vened from time to time highly efficiently without the 
existence of a Central Bureau—as witness the First Con- 
ference in London in 1931. At that inaugural meeting, 
the hope was expressed that the Union would provide a 
centre for the requisition, collation, and distribution of 
technical and other information concerning the Gas 
Industry and the promotion of its well-being generally; 
this apart from the triennial organization of a Confer- 
ence. Has the Union fulfilled the former function in the 
interval since the first Conference, or has its work been 
directed only towards collation of information for dis- 
semination at the Zurich Meeting? We ask this because 
no General Report of the Council of the Union was 
presented at the Conference. 


Business under Difficulties 


Now as to the Conference itself. At the business ses- 
sions there were presented six National Reports and four 
Papers. That the former contained much of value will 
have been judged from the summaries of them which 
have appeared in recent issues of the ‘* JouRNAL; ”’ 
and we may assume that the National Organizations 
will be at pains to sift from the experience of other 
countries such points of precept and practice as may 
be of helpful application to their respective home indus- 
tries. Of the four papers, the full text of Mr. Clifford 
Paige’s interesting contribution was available shortly 
after its delivery in abstract. Of the other three, no 
text in extenso or in abstract was obtainable, which was 
a pity, especially in that a private ‘** paper ’’ normally 
provokes useful discussion far more readily than does a 
** report.”” 

Of discussions, the only considerable one, as we re- 
ported last week, was upon the British Report. This 
must have been a matter of much gratification to our 
President, who had been at great pains to curtail his 
introduction so as to allow time for others; and Swiss, 
French, German, and Belgian delegates rose to voice 
their commendation of British practice and add interest- 
ing comments about their own. But this question of 
discussion at such a congress is a vexed one, for no single 
man speaking can be intelligible to more than a propor- 
tion of his audience at one moment, and serial interpreta- 
tion is tedious—indeed impossible to accommodate— 
in these crowded days. There might be made available, of 
course, the de luwe arrangement of simultaneous inter- 
pretation through earphones, as was adopted at the Scan- 
dinavian World Power Conference; but the expense of 
installation and the sine quad non of a team of supermen 
to echo the spoken word may well bar that expedient to a 
gathering of modest gas men. 


Personal Endeavour 


AND so we are drawn reluctantly to the conclusion 
that the Business Sessions of the recent Conference were 
not the most useful part of the proceedings, and that the 
really excellent attendances of delegates throughout was 
prompted largely by the desire to honour a particular 
country or its ambassador. We say “ reluctantly,” 
because many doubtless held such opinions before and 
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are disinclined to look beyond the Conference room for 
credits to the profit and loss account. That is a mis- 
take. It is from the quick eye and ear outside the 
Conference room that benefits accrue, and we know from 
close association with many friends in Switzerland that 
one and all found points of the greatest interest and 
made it their business to investigate them, in which 
search for knowledge or enlightenment they received the 
cordial assistance of our very hard-working hosts. 

Not being a political organ, we need not dissert upon 
the benefits that may be gained from international pow- 


wows; indeed, such a digression from the narrow paths | 


of technical journalism might discover a host of isola- 
tionists among our readers. Nor will we stress, in defer- 
ence to the more austere, the delightful experiences of 
travel and sight-seeing which such conferences carry in 
their train—except to remark that those occasions are 
the real ones for “* getting together,’”’ and so most cer- 
tainly benefiting, sooner or later, the Industry of which 
all are the servants. There is, too, the very great propa- 
ganda value of an International Congress. The tram 
conductor asks what is the badge and ribbon on one’s 
lapel; all Zurich asks the reason for floodlighting and gala 
performances; Lugano waiters inquire the reason for the 
Municipality’s round of wine; and Interlaken must know 
the facts concerning a military band playing outside the 
Hotel du Lac. The answer was always “‘ gas; ”’ so gas 
held the stage. 


A Suggestion 


Havine offered criticism, it is becoming to make some 
constructive suggestion, which should remove the dis- 
advantages, as we see them, but preserve and enhance 
the advantages of a gas entente cordiale. We put for- 
ward that the maximum of good would result from one 
country at a time visiting another country. Thus we 
might this year have entertained Germany and visited 
Switzerland, while France and the Netherlands worked 
a programme with Scandinavia. If it were thought 
feasible to offer the invitation during a country’s 
** Institution Week,’’ the visitors could take their fill of 
the ordinary sessions, but have one day specially ap- 
pointed for the presentation by each of the participants 
of one national paper only, for the discussion of which 
there should be ample facilities—not difficult to provide, 
with only two languages to deal with. An extended 
tour of works, &c., and a social programme would pro- 
vide plenty of opportunity for personal discussion and 
investigation, which should be further assisted by an 
active inquiry bureau and a courier service. 

Such, after all, was the visit to Canada and the United 
States last year, though naturally, in view of the dis- 
tance, on a much more extended scale than we have in 
mind; and nowhere have we heard any doubts expressed 
as to the usefulness of that expedition. Incidentally, 
the Institution of Gas Engineers has already issued an 
invitation for the return of that visit in 1935, and we 
shall hope then to welcome a large delegation, and to 
have the opportunity of reciprocating the wonderful 
kindness of every kind shown to our delegation last year. 





The British Report 


In view of the fact that Mr. C. Valon Bennett, First 
Vice-President of the B.C.G.A., is to present at the Con- 
ference next week the Report which was made at 
Zurich by the Institution of Gas Engineers, we propose 
at the moment to refrain from comment upon it. The 
Report was published in our issue of Sept. 5, and the 
Zurich discussion last week. 


In later pages of to-day’s 
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issue will be found an interesting written commentary 
upon one aspect of the subject by Mr. James Jamieson, 
of Edinburgh, which was discussed with the Special 
Representative of the ‘* Journat ” at the Conference, 
and the notes of which he has handed to us. 


We believe that much interest will be raised at next 
week’s Conference by the Institution’s review, and it is 
to be hoped that useful comments will be made. There 
is one aspect which we should like to hear discussed 
the extensive use which is made in other countries of 
propaganda literature, as was revealed in the Zurich 
discussion. It would, for example, be interesting to know 
whether the B.C.G.A. consider that all possible advan- 
tage is taken of such of their periodicals as are designed 
for public consumption, and, if not, what reasons the 
gas undertakings have for not making greater use of 
them. We hope that this point will not be overlooked, 
even if opportunity does not arise for discussion of it at 
Sheffield. 


Unify ? 

“THERE is nothing haphazard about the work and 
activities of the American Gas Association, which, by 
co-operation and co-ordinated efforts, is doing excellent 
work for the Industry.”’ It would be impossible for 
anyone who has made investigation on the spot, or who 
has carefully studied the paper on pp. 515-518 of the 
** JournaL ” for Sept. 5 prepared by Mr. Clifford E. 
Paige, of New York, for the recent International Gas 
Conference at Zurich, to challenge successfully the truth 
of this statement, which was made by Mr. Thomas 
Carmichael, of Portsmouth, in the course of his ‘* Im- 
pressions of the Gas Industry in Canada and the United 
States,’” submitted at the June meeting of the Institu- 
tion of Gas Engineers. Mr. Paige is known personally to 
many of our readers; for he was over here at the meet- 
ing of the Institution of Gas Engineers in 1931, during 
his Presidency of the American Gas Association. Some 
of us, also, had the pleasure of meeting him again last 
year in his own country, when at the Chicago Conference 
he was Chairman of the Association Reception and 
Arrangements Committee. Of the thirty years’ experi- 
ence he has had in the Gas Industry, ten years have been 
spent as Vice-President of the Brooklyn Union Gas 
Company, and some eight years in official A.G.A. posi- 
tions—as Director, as Treasurer, as Vice-President, and 
finally as President. Thus Mr. Paige is more than amply 
qualified to speak of the work of his Association and its 
value. 

But Mr. Carmichael, in his paper at the last meeting 
of the Institution, went a good deal farther than the 
words above quoted; for he concluded his testimony 
to the excellent work which the American Gas Associa- 
tion is doing for the Industry with the remark that the 
Association, ** by presenting a unified front, appears to 
have many adavntages over our various organizations in 
their present form.’’ A unified front must possess 
advantages of its own, and this much may be admitted 
without any reflection upon our own highly efficient 
national bodies, whose constitution is strongly sup- 
ported by an influential section of the Industry on this 
side. That was amply demonstrated during the meeting 
at which Mr. Carmichael’s paper was submitted. Mr. 
David Fulton it was who pointed out in the discussion 
that ‘‘ our experience during the war showed that 
nothing so effective was achieved as was done by the 
appointment of a Generalissimo controlling the whole 
operations of the war; ”’ but, on the other hand, Mr. 
Frank Tarratt, in his Presidential Address at the same 
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mecting, declared that he himself had returned from 
America unconvinced that the merging of the Institution, 
the National Gas Council, the British Commercial Gas 
Association, and the Society of British Gas Industries 
into one organization on the lines of the American Gas 
Association would be advantageous. The reason of Mr. 
Tarratt’s doubt is that the historical and economic 
development of the American Gas Industry has been 
entirely different from that of the British Gas Industry, 
and therefore no useful analogy presents itself in the one 
American Association and the four British organizations. 


There the matter must be left for the time being—but 
for the time being only. With what was said by Mr. 
Clifford Paige at Zurich in mind, as well as what trans- 
pired at our own Institution meeting three months ago, 
there is no doubt whatever that the question of a 
“unified front’? cannot yet be regarded as definitely 
settled. 


The Joint Co-ordinating 
Committee 


In the further discussion that will certainly take place 
on the matter to which reference has just been made, a 
point for serious consideration will be whether, in lieu 
of a ** unified front,”” we can manage better, or even 
as well, with a “ united front,” drawn up after our own 
fashion to meet our own needs. Such a ‘* united front ”’ 
may be, as indeed it is, presented by our separate 
national organizations, and this unity may be strength- 
ened, if not rendered absolutely certain, by such a Joint 
Co-ordinating Committee as has been recently consti- 
tuted. We were told by Mr. Tarratt in his address that 
this Committee—equally representative of the Institu- 
tion of Gas Engineers, the National Gas Council, and the 
British Commercial Gas Association—has already done 
much to co-ordinate the work of the separate organiza- 
tions. Formed particularly to discuss broad matters of 
policy, Mr. Tarratt hopes it will provide a lead on many 
important problems by communicating its views to 
those responsible for the conduct of gas undertakings. 
We hope so, too. Mr. Carmichael, in his paper, empha- 
sized the advisability of giving this Co-ordinating Com- 
mittee the utmost possible support. We ourselves do not 
recall having heard a great deal about the Committee, 
and it may be useful to suggest that the bestowal of a 
reasonable amount of publicity upon its work would aid 
the Industry generally to arrive at the best decision on 
the question of a ‘* unified front *’ or merely a ‘* united 
front.”? 


At the moment, the words “ co-ordinating ’’ and 
“co-ordination ”? seem to be regarded almost as magic 
keys for the opening of any door, and thougn tnis may 
be a somewhat exaggerated view, there is no doubt that 
they are near enough to an ‘‘ open sesame ” to be of 
inestimable value. This is shown once again by Mr. 
Clifford Paige in his International Gas Conference paper. 
Co-ordinated research and co-ordinated rate-making 
have led to a keener appreciation of possibilities, and an 
extension of gas service to new fields of operation, as well 
as a refinement and perfection of service necessary to 
meet any competition. It is felt in the United States 
that, though certain problems in research may be con- 
ducted by individual companies, problems which are com- 
mon should usually be approached collectively by the 
Industry, as such an arrangement, where reasonable, 
assures the most comprehensive result at the lowest cost. 
Experience there has made research on a co-operative 
basis an integral part of Gas Industry procedure, and this 
co-operative research has centred in the American Gas 
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Association—thus making available an enormous amount 
of ability operating through a single clearing house. 

While quite a number of projects are carried on in the 
Association’s own Testing Laboratory, only those re- 
searches are assigned to it for which it is particularly 
suited. An illustrated article in the ‘*‘ Journau ” dated 
Oct. 18 last year described the visit of the English dele- 
gation to the Laboratory at Cleveland, Ohio, and it was 
then stated that during the preceding seven years there 
had been concluded or initiated there eight major re- 
search programmes. In addition, a large number of 
minor studies had been carried out. Mr. Paige at Zurich 
gave interesting details of some of the Association’s 
researches. And then there are, of course, the approval , 
tests of appliances. Both this Laboratory and a branch 
one at Los Angeles, which is similarly provided with 
staff and apparatus, are centrally situated for the con- 
venience of the manufacturers, who find that the 
Laboratory Approval Seal indicating that an appli- 
ance has been tested and approved by the American Gas 
Association Testing Laboratory is becoming essential. 
The requirements which appliances submitted must meet 
represent minimum standards for safe operation, satis- 
factory performance, and substantial and durable con- 
struction. 


Scientific Rate-Making 


ASSUMING that it is a fair thing to ask what has been the 
value of the co-operative research sponsored by the Gas 
Industry of the United States through its Association, 
Mr. Paige sets down the answer-in his paper, and one 
part of this answer deals with scientific rate-making. 
Here is another matter which is topical on this side. 
Recognizing the importance of the subject, the Ameri- 
can Gas Association, almost since its formation, has had 
two strong and active Committees on Rates, and during 
the past twelve years these Committees have issued a 
number of reports, which can be described as co- 
ordinated rate-making. See what has been accomplished. 
In 1925 the number of manufactured gas rate schedules 
analyzed was 1,122, and the percentage of schedules 
giving recognition to recommended principies oi rate 
structure was 28°3; in 1933, the respective figures were 
2,607 and 603. 

It is to be feared that scientific rate-making as 
understood in the United States is at the present 
moment of no great practical application on this 
side, though now that undertakings are empowered to 
put into force optional multi-part or other tariffs as an 
alternative to a flat rate, more and more is likely to 
be heard of efforts of this kind to secure additional busi- 
ness. The need for such efforts the just-issued Board of 
Trade Return for 1933 does nothing to diminish. It 
therefore behoves every gas undertaking to consider this 
question of tariffs, and if eventually it should prove that 
the relaxation (without a minimum charge) afforded by 
this year’s Act is insufficient to secure the desired in- 
crease in gas sales, then renewed and successful efforts 
must be made to secure from Parliament further facili- 
ties. In that event, the experience of the American Gas 
Association in the matter of rate-making will acquire an 
added value. Therefore Mr. Paige’s paper is one to 
be borne carefully in mind. 

In the meantime, we would revert for one moment to 
Mr. Tarratt’s Institution address, in which he said that, 
with the assistance of Appendix E to the Report of the 
National Gas Council Committee on Gas Charges, issued 
in 1928, each undertaking can work out two and four 
part tariffs, and these would provide a basis upon which 
to build up a method or methods of charge suitable to 
local requirements. 
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New Fields to Conquer 


Tuis year we have been able to record several “ un- 
usual ” applications of gas which indicate clearly the 
great possibilities of the extensive use of gas in fields 
until recently either considered remote or else not 
considered at all. An example is the heating of 
water in open-air swimming pools and indoor public 
baths—the former in particular being a highly acceptable 
summer load. Another example formed the subject of 
a paper by Mr. David Morton, Engineer and Manager 
to the Arbroath Gas Department, presented to the North 
British Association of Gas Managers and published in the 
* * JourRNAL ”’ Jast week. It is, of course, well known 
that coke is widely used for the heating of large green- 
houses and that gas is employed to great advantage for 
the heating of small ones. Descriptions of typical 
installations have been given both in the *‘ JourNaL ” 
and in the ** Gas SaLesmMan.”’ Mr. Morton, however, 
gives an account of a remarkable application of gas to 
the heating of a large range of greenhouses erected for 
the cultivation of tomatoes, chrysanthemums, and so 
on; and it will be seen from the figures which the 
author sets out that the development of this particular 
load would mean a great deal to the Gas Industry in 
Scotland, especially in the Lanarkshire area. 

Naturally the price at which gas is offered for the pur- 
pose is a dominant factor in securing the business, but 
for such a load profitable prices could be quoted at little 
more than the cost of gas into holder. The business 
represents one consumer, and the distribution charges 
are on quite a different footing from those relating to the 
supply to the ordinary domestic consumer. Also, as 
we have pointed out on several occasions in these 
columns, the charges should be based not on the price 
at which gas can be supplied under the existing condi- 
tions of the manufacturing plant’s working, but on the 
conditions with the added load. It is the old story of 
anticipatory costing—a story which, however, is too 
little read. At Arbroath Mr. Morton is supplying gas 
to the tomato growers on a contract basis at 45d. per 
therm, and after a specified quantity (3,550,000 c.ft. of 
450 B.Th.U. gas) has been taken, the rate is brought 
down to 3°74d. per therm for the remainder. The agree- 
ment, which the author gives in full, is for twelve 
months. Mr. Morton is quite frank about the matter. 
He admits uncertainty whether, in competition with oil, 
he will be able to retain the load at this price. We 
think he will if the growers make out a balance-sheet 
of fuel cost in relation to final results—if they take into 
due consideration the saving in wages in general and 
for stoking, reduction in initial cost of installation, abso- 
lute control of temperature within the houses, and the 
fact that, with gas, disease throughout the houses is 
practically unknown. Operation under these ideal con- 
ditions enables fruit growers to have products ready 
weeks ahead of any other in the district—large quanti- 
ties of fruit selling at top prices. These and other argu- 
ments in favour of gas are put forward by Mr. Morton, 
whose contribution will be of the greatest value to all 
who are endeavouring to develop this most desirable 
load. 


The installation at Arbroath, which is due to British 
Furnaces, Ltd., is “* practically foolproof.’? The con- 
sumer can, in fact, forget all about it, which at once 
eliminates one of the many variables of fruit growing. 
With thermostatic control he can regulate with ease the 
atmosphere within the greenhouses, and conditions can 
be reproduced at will—all of which means better pro- 
duce at a greater margin of profit. And the load, as 


we have said, is a most desirable one and one which 
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makes special pricing possible. The bulk of fruit 
growers’ gas requirements is taken during the nivht, 
and the load, in the earlier stages of cultivation, js 
practically steady. Moreover, its incidence is in the 
spring, when the heavy winter consumptions are on the 
decline. The effect of this evening-up of the load curve 
should be borne in mind when prices for gas are being 
quoted. 


The Revised Notification 


In view of the circumstances, it is felt that particular 
interest will attach to the revised issue of the General 
Notification of the Gas Referees, the publication of 
which was intimated briefly in a paragraph appearing in 
last week’s issue of the “ Journau.”? This revised 
issue will, as was then stated, supersede previous Notifi- 
cations as from Oct. 1 next, which is the date when 
certaiu sections of the Gas Undertakings Act, 1934, come 
into force. 

An examination of this revised issue reveals the fact 
that the principal changes embodied in it are the recital 
of section 14 of the 1984 Act, with the intimation that 
it takes the place of section 9 (4) of the Gas Regulation 
Act, 1920. The last-named section provided that the 
average calorific value of the gas supplied in any 
quarter by any gas undertaking should be ascertained in 
manner prescribed by the Gas Referees. From the Ist 
prox. it can be ascertained only according to the specific 
provisions of section 14 of the new Act. This section 
is a lengthy one, and its provisions may appear at first 
glance to be somewhat complex. Two points, however, 
stand out. The area of each local authority is hence- 
forth an ‘* examination area,”’ for which the average 
calorific value of the gas supplied in any quarter must 
be found, where separate tests on separate occasions are 
the only tests made, from the reports of not less than 
six such tests made in the quarter. Also, unless the 
mean of the average calorific values of the gas supplied 
in that quarter and in the preceding quarter is less than 
the declared value of the undertaking, the revenue of the 
undertakers cannot be adjudged to have been ** impro- 
perly increased ”? by the average calorific value having 
been less than the declared value. The reading of this 
we gather to be that in future no action can be taken 
against a gas undertaking in respect of a quarterly de- 
ficiency if only two or three testings of calorific value 
have been made; neither can any action be taken if 
the deficiency occurs in one quarter only and is offset by 
an equal or greater surplus in the preceding quarter. 

As the present document omits reference to testing 
places for which testings are prescribed to be made on 
less than six days in each quarter, this now appears to 
be the minimum number which will be prescribed. 
Many pages of the General Notification previously in use 
are retained in force, though not reprinted in this re- 
vised issue, which seems to be directed to points in 
which the 1984 Act has necessitated changes. Ordinary 
reports are now to be sent by the gas examiner to the 
Gas Referees, as well as to the local authority and the 
gas undertaking. The return of testings hitherto re- 
quired each quarter from the examiner by the Referees 
is dispensed with, but we fail to find that anything is 
said about any difference being made in the manner of 
reporting the results for three-monthly periods of the 
six Metropolitan and Suburban Gas Companies, for 
whom a quarterly summary has hitherto been issued by 
the Gas Referees, and regularly reproduced in the 
“* JourNAL.”? With reference to making the results of 
tests available to the public, it is noted that, while the 
quarterly report must still be produced to any consumer 
at his request, its exhibition in showrooms is no longer 
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obligatory. Finally, we may point out that no changes 
have been made in the portions of the previous issue 
which relate to testing apparatus and its manipulation by 
the gas examiner. 


New Institution Literature 


Tue ** blue books ”’ of the Institution of Gas Engineers 
have become justly famous in recent years, and the 
advance publication in standard form of papers to be 
read at Institution Meetings has been a great con- 
venience to all concerned. The knowledge that their 
efforts would first see the light of day in such neat and 
standard form must have had a beneficial effect 
psychologically on the authors, even if it has not en- 
abled them to compress their thoughts into smaller com- 
pass. And advance publication has not only minimized 
the eve-of-meeting scramble which was not altogether 
unknown in days gone by, but has also enabled those 
who can usefully contribute to the discussions to marshal 
their thoughts beforehand. 

Blue books in future are to be followed at the con- 
clusion of each meeting by grey books, and we have now 
received from the Institution the set covering the June 
meeting. A grey book is of the same size, shape, and 
general make up as its blue-hued brother, but it contains, 
in addition to the text of each paper, the author’s 
introduction, the discussion which took place at the 


Personal 


Mr. Georce Ocpen, Assistant Works Superintendent at 
the Greenbank Works of the Blackburn Corporation, has 
been appointed Works Superintendent to the Doncaster 
Corporation Gas og Both his father and grand- 
father were formerly Gas Engineers at Blackburn, and Mr. 
Ogden entered the service of the Department in 1911. He 
has gained the final certificate of the London City and 
Guilds in gas engineering and supply. In the war Mr. 
Ogden was awarded the Military Medal as sergeant, and 
later was engaged as draughtsman to Brigadier-Gen. R. P. 
Benson, commanding the 5th Army Corps of Artillery. 
Mr. Ogden has taken a close interest in the sporting and 
social interests of the Greenbank employees, and especi- 
ally the social and benevolent scheme. His departure will 
sever the family connection of over 60 years with the 
Blackburn Gas Department. His grandfather was under 
the old Gas Light Company, and continued after the Cor- 
poration took over the undertaking in 1878. 





Forthcoming Engagements. 


Sept. 24-26.—B.C.G.A.—Annual General Meeting and Con- 
ference rt Sheffield. 

Sept. 25._§.B.G.I.—Meeting of Council, 
Station Mantel, 4.45 p.m. 

Sept. 27._I.G.E.—Liquor Effluents and Ammonia Sub- 
Committee, 2.30 p.m. 

Sept. 28.—].G.E.—Joint Research Committee, 10.30 a.m.; 
General Research Committee, 2.30 p.m. 

Oct. 5.—NortTH OF ENGLAND AssocIATION.—Autumn Meet- 
ing at Middlesbrough. Presidential Address of R. H. 
Duxbury, of South Bank, and visit to I.C.I. works at 


Royal Victoria 


Billingham. 

Oct. 5.—B.C.G.A.—South-Western District Conference at 
Ilfracombe. 

Oct. 17 .—Executive Committee, in the Board 





Room, 28, Grosvenor Gardens, S.W. 1, at 12 noon. 

Oct. 25.—Coxe Oven ManaGers’ Assocration.—Annual 
General Meeting and Dinner at the Hotel Victoria, 
London. 

Oct. 25.—EasteRN CouNTIES ASSOCIATION. 
ing at 28, Grosvenor Gardens, S.W. 1. 

Oct. 26.—B.C.G.A.—Scottish Conference at Dundee. 

Nov. 6 and 7._].G.E.—Autumn Research Meeting. 

Nov. 8.—§S.B.G.I.—Autumn General Meeting, 
Metropole, London, 


Autumn Meet- 


Hotel 
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meeting, subsequent written contributions, and the 
author’s reply. Each grey book is, therefore, a valuable 
and comprehensive publication in itself, and, knowing 
that the Institution would not have embarked on this 
additional literary output unless there was a considerable 
demand for it, we congratulate them upon the admirable 
way in which they have set out to satisfy it. 


Coal Tar Oils in I.C. Engines 


By courtesy of the Institution of Gas Engineers we are 
able in this issue of the “‘ Journat ”’ to give early pub- 
licity to a highly valuable report to the General Research 
Committee of the Institution by Mr. H. M. Spiers and 
Dr. E. W. Smith. Their “‘ Report on the Use of Coal 
Tar Oils in Internal Combustion Engines *’ constitutes 
Communication No. 95, which will be presented at the 
Autumn Research Meeting of the Institution in London 
on Nov. 6 and 7, and the bulk of this will be found on 
later pages. 

Though any discussion of the contents of the Report 
in our columns would at this stage constitute a breach 
of privilege, we may be permitted to commend the ad- 
mirably concise and practical nature of its contents, 
which summarize achievement up to date and point the 
paths of future research. Copies of the Report are 
obtainable from the Institution in the usual way. 


1.G.E. Publications 


The Institution of Gas Engineers has re-issued the 
Papers presented at its 71st Annual General Meeting in a 
new series of publications in which the text of each paper 
is reproduced with its introduction, discussion, written 
contributions, and the author’s reply. These valuable 
and comprehensive publications appear in the form of 
‘“ grey books ”’ of similar size and make-up to the well- 
known “‘ blue books.’’ In future they will be issued shortly 
after each Annual General Meeting and Autumn Research 
Meeting. 

The following are the publications now available, and 
copies can be obtained, price 2s. each, from the’ Secretary 
of the Institution, 28, Grosvenor Gardens, London, S.W. 1: 


86/1. ‘‘ Some Aspects of Benzole Recovery and Refining,”’ 
by S. W. A. Wikner, Assoc.M.Inst.Gas E., F.I.C., and 
Bernard Richardson, Assoc.M.Inst.Gas E. 

om, “The Use of Town Gas in the Steel mi apa by 

H. Alex. Fells, B.Sc., A.I.C., A.M.I.¥ 

are ee Recent Experiments at the Fuel Research Station 
upon Production of Solid Smokeless Fuel,’”? by Engineer- 
Captain J. Fraser Shaw, R.N. (Ret.), and Dr. J. G. King, 
B.Sc., F.I.C. 

89/4. ‘* Impressions of the Gas Industry in Canada and the 
United States of America; Gas Production,’’ by Col. 
W. Moncrieff Carr, T.D., M.Inst.Gas E. 

90/5. ‘‘ Impressions of the Gas Industry in Canada and the 
United States of America; Distribution and Utilization,” 
by c. A. Masterman, M.A., 

91/6. ‘‘ Impressions of the Gas Industry in Canada and the 
United States of America; Administration, Accounting, 


and Publicity,””’ by Thomas Carmichael, M.Igst.C.E., 
M.I.MechE., M.Inst.Gas E. 

92/7. ‘* Correlation of Costs and Gas Charges with particular 
reference to Working Results at Macclesfield,’ by H. 
Curtis, M.Inst.Gas E. 

93/8. ‘‘ Modernizing Small Gas Undertakings,’ by D. B. 


Parkinson, M.A., Assoc.M.Inst.Gas E. 


Coal Tar Oils in Internal Combustion Engines. 


The Institution of Gas Engineers has published, for pre- 
sentation at its 6th Autumn Research Meeting in London 
on Nov. 6 and 7, 1934, a ‘‘ Report on The Use of Coal Tar 
Oils in Internal Combustion Engines,’’ which has been 
contributed by H. M. Spiers, M.A., B.Se., F.1.C., and 
E. W. Smith, C.B.E., D.Se., M.Inst.Gas E., F.[LC. (See 
later pages of this issue.) 

Copies of the Report, price 1s. 6d. each, can now be 
obtained from the Secretary, 








The British Association Meeting in 1935 will be held 
in Norwich, and Prof. W. W. Watts, F.R.S., has been 
elected President. 


The Town's Name and an arrow pointing due north, 
for the benefit of aircraft, are to be painted on the crown 
of the gasholder at Arbroath. 


Sanction to Borrow £3,900 for heating appliances, 
£2,000 for mains, and £1,500 for meters has been obtained 
by the Inverness Gas Committee. 

Gas Fuel for Motor Vehicles.—At Cupar Rotary Club 
recently Mr. B. W. Fowler, Rosyth, gave an address on 
the possibilities of gas as a fuel for driving motor vehicles, 

We Have Received from Mr. A. L. Curtis, a copy of 
‘Sands, Clays, and Minerals.’’ This is an authoritative 
journal for everyone engaged in the production or use of 
economic minerals. 

Equipment of New Showrooms in Sauchiehall Street 
is to be considered by a special sub-committee of the Glas- 
gow Corporation Gas Committee. Mains extension 
schemes at a total estimated cost of £4,497 have also been 
authorized. 

In Connection with the Proposed Sale to the Stirling 
Gas Light Company of the Bridge of Allan Undertaking, 
Mr. J. W. Napier, F.S.A., Gas Manager at Alloa, has been 
appointed by the Bridge of Allan Council as Valuator of 
the concern. 

The Output at North Berwick during the month of 
August was the highest make for any month since August, 
1926, the year of the coal strike, and the third highest 
total for a month which was ever recorded. The record 
make was in December, 1913. 

A Dephenolation Plant was installed at the Provan 
Chemical Works of the Glasgow Gas Department, and 
during the past year 5,000 gallons of carbolic acid was 
recovered from the liquor which had previously been run 
off as waste. The price received is 2s. 3d. per gallon. 

The Eastern Counties Association are holding their 
Autumn Meeting on Oct. 25 at 28, Grosvenor Gardens, The 
chair will be taken at 2.15 p.m. by the President (Mr. F. G. 
Brockway, of Cleethorpes), and a paper, entitled ‘‘ Perspec- 
tive in Carbonizing Costs,’”’ will be read by Mr. F. B. 
Richards, Chairman of the Woodall-Duckham Company. 

Two Further H.P. Gasholders of the _ horizontal 
cylindrical type have recently been completed by Messrs. 
Theodor Bell & Co., of Kriens, at the gas-works at 
Lucerne. These holders have a length of 90 ft. and a dia- 
meter of 11 ft. 6 in.; their weight is 56 tons each, and they 
are capable of storing gas at a pressure of seven 
atmospheres. 

A Reduction in the Charge for prepayment consumers 
was decided upon at a meeting ‘of the Kirkcaldy Town 
Council on Sept. 11. It was pointed out that the charge 
of 5d. per 1,000 c.ft. more than consumers who received 
four months’ credit was excessive. The new rates adopted 
made the charge for ordinary consumers 2s. 6d. per 1,000 
c.ft. and for prepayment consumers 2s. 9d. 

A Substantial Reduction in the price of gas is 
announced by the Newmilns and Greenholm Corporation 
Gas Department, whose Manager is to be congratulated on 
his achievements during the short period he has been with 
the Undertaking. The reduction is by Is. 8d. per 1,000 
c.ft., making the new rate 4s. 2d. instead of 5s. 10d. per 
1,000 c.ft. The industrial rate varies from 3s. 9d. to 
2s. 6d. 

The Gas Supply Area of the Glasgow Corporation was 
extended on Sept. 10 to include the district of Nitshill. 
The Nitshill and Hurlet Gas Company gave notice last 
week that the supply would be withdrawn, but they did 
not notify the Glasgow Corporation. The latter refused to 
compensate the Nitshill and Hurlet Company on the ground 
that Glasgow had erected houses in the area and were 
entitled to supply the gas. 

The Very High Opinion which investors in general 
have of gas stocks and shares was further exemplified at a 
recent sale at East Grinstead of a holding in the local Gas 
and Water Undertaking. The prices were as follows: 
£38 5s. capital, “A” stock (10% maximum dividend): 
sold at £114; nine £10 “‘ A ”’ shares (10% maximum divi- 
dend) sold at £255; and fourteen £10 “‘B’”’ shares (7% 
maximum dividend) sold at £310. 


News In Brief 
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International Road Tar Conference.—The plenary 
session of the International Road Tar Conference was held 
at Munich on Sept. 5, and the following papers were pre- 
sented: ‘‘ Progress in Road Tar,’ by Prof. Dr. H. 
Mallison, Berlin: ‘‘ The Ageing of Road Tar Binders for 
Road Materials,’’ by MM. Sabrou and Renaudie, Paris; 
and ‘‘ Some Aspects of the Construction and Maintenance 
of Roads with Tar in Great Britain,’’ by Mr. W. E. Cone, 
London. 


The Council of the Institute of Fuel announce that 
H.R.H. Prince George has been pleased to accept the in- 
vitation of Sir Harry McGowan, K.B.E. (President), to be 
present at the Annual Dinner of the Institute of Fuel, to 
be held at the Connaught Rooms, Great Queen Street, 
W.C. 2, on Monday, Nov. 12. Prince George will propose 
the toast of the Institute. The Melchett Medal will also 
be presented to Dr. Bergius immediately following the 
Dinner. 


Severn Valley Dividend Announcement.—The Direc- 
tors of the Severn Valley Gas Corporation, Ltd., have de- 
clared the semi-annual dividend at the rate of 43% per 
annum, less tax, on the issued 44% cumulative preference 
shares, and an interim dividend at the rate of 5%, per 
annum, less tax, on the issued ordinary shares in respect 
of the half-year ending Sept. 30, 19384. Both dividends will 
be paid on Oct. 1, 1934, to shareholders entered on the 
Register at Sept. 29, 1934. 


The Annual Open-Air Illuminations at Ilkley, the 
popular Yorkshire inland’ health resort, which began on 
Sept. 15 for a month, include roughly equal division he- 
tween the Council’s Gas and Electricity Departments in 
tastefully planned floodlighting in colour. The Gas De- 
partment’s particular section comprises extensive flood- 
lighting of the famous White Wells (high up the moor- 
side), the ancient Parish Church, and the Old Bridge (a 
scheduled monument under the Office of Works). 

Gas Lighting in Provincial Centres.—Figures are 
published by Mr. W. H. Legh-Smith, the Liverpool City 
Treasurer, indicating that for street lighting purposes the 
number of gas lamps used in the city is 17,374, compared 
with 12,097 electric lamps. ‘The respective figures for other 
leading provincial centres are: Leeds—gas 19,041, electric 
1,139; Manchester—gas 21,585, electric 6,719; Sheffield— 
gas 15,741, electric 5,149; Glasgow—gas 19,054, electric 
16,198. The number of miles of streets lighted by gas in 
Liverpool is 649 and by electricity 254. 


Middlesbrough’s New Gasholder.—It was announced 
at a recent meeting of the Gas Committee that Mr. John 
Terrace, Consulting Engineer to the Corporation Gas De- 
partment, had approved of the detailed specifications and 
designs for the new gasholder and that the Ministry of 
Health had issued their formal sanction for the borrowing 
of £44,804. Work has already been started on the founda- 
tions. The contractors are Messrs. Clayton, Son, & Co., 
Ltd., Leeds, whose tender was accepted on the advice of 
the Ministry of Health because it was the lowest. 


Among Those to Represent the Gas Industry at the 
Sixth Annual Conference of the National Smoke Abate- 
ment Society to be held in Edinburgh from Sept. 27 to 29, 
are Mr. David Fulton, Helensburgh, and Mr. J. W. 
McLusky, Glasgow, representing the Institution of Gas 
Engineers; Councillor W. Muter, Edinburgh, and Mr. 
James Jamieson, Edinburgh, representing the British Com- 
mercial Gas Association; and Mr. A. S. Nisbet, Paisley, 
and Mr. A. Kellock, Airdrie, representing the North 
British Association of Gas Managers. Papers will be read 
dealing with the effect of smoke on visibility, aviation, 
and housing. 


News of the Following Price Reductions reach us this 
week from north of the border: Galston by 23d. per 1,000 
c.ft.; Denny and Dunipace by a similar amount; Newmilns 
from 5s. 10d. to 4s. 2d. per 1,000 c.ft.; the Lanarkshire 
C.C. has decided to bring the prices in all districts into 
line with those in Bothwell and Uddingston by making a 
reduction of 6d. per 1,000 c.ft.; while from the September 
October survey reductions come into force in Kirkealdy on 
the following scale: Annual consumption not exceeding 
20,000 c.ft., 3s. 6d. per 1,000 c.ft.; for amount between 
20,000 and 50,000 c.ft., 3s. 1d. per 1,000 c.ft.; between 
50,000 and 150,000 c.ft., 2s. 8d. per 1,000 c.ft.; and beyond 
150,000 c.ft., 2s. 3d. per 1,000 c.ft. : 
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Sir Arthur Duckham Memorial Fund. 
Official List of Donations from Aug. 18 to Sept. 14. 


Name and Town. Amount. 

S =. 

County Borough of Blackpool Gas Committee... 21 0 0 
Dundee Corporation Gas Department a Poe 50 0 0 
Donations (2) paid above ... a ine 71 0 0 
Donations (627) paid previously ... ... 10,550 18 8 

Total Donations (629) paid = vt .. 10,621 18 8 
Donations (1) promised _... ae = 9 00 


oo 


Total Donations (630) paid or promised ...£10,630 18 





Amalgamation and Grouping. 


Severn Valley’s Offer to Stroud. 


The Severn Valley Gas Corporation, Ltd., announce that 
they have made an offer to purchase the 5% maximum 
consolidated ordinary stock of the Stroud Gas Light and 
Coke Company. 

The terms of the offer are: 

For each £100 5° maximum consolidated ordinary stock of 
the Stroud Gas Light and Coke Company: 
Either (1) £115 cash, 
or (2) 1073 Severn Valley Gas Corporation, Ltd., 
43% cumulative preference shares of £1 
each, credited as fully paid, 
or (3) 52} Severn Valley Gas Corporation, Ltd., 
43% culmuative preference shares of £1 
each, together with 
55 Severn Valley Gas Corporation, Ltd., 
Ordinary shares of £1 each, both classes 
credited as fully paid, 
or in proportion for any smaller amounts. 


South-Western Gas Corporation, Ltd. 


The South-Western Gas Corporation, Ltd., have recently 
acquired the following interests : 

89°125%, of the Ordinary Shares and 55°19% of the Pre- 
ference Stock of the Truro Water Company; 

92°76% of the Ordinary Shares of the Seaton Gas and 
Coke Company, Ltd; 

98°9% of the Ordinary Shares of the Westbury Gas and 
Coke Company, Ltd.; and 

94°85%, of the Ordinary Shares of the Dursley Gas Light 
and Coke Company, Ltd 





National Gas Council. 
Meeting of the Central Executive Board. 


A meeting of the Central Executive Board of the 
National Gas Council was held at 28, Grosvenor Gardens, 
London, S.W.1, on Sept. 11—Major G. H. Kitson, Vice- 
Chairman, in the chair. 

The late Mr. J. W. Auchterlonie.—Before commencing 
the business of the meeting, the Chairman reported with 
deep regret the death of Mr. J. W..Auchterlonie, Engi- 
neer and Manager of the Cambridge University and Town 
Gas Light Company. 

Mr. Auchterlonie was one of the original members of 
the National Gas Council, and closely identified with the 
objects and aspirations of the Council. 

A vote of sympathy with the relatives was passed, the 
members standing in silence. 

Street Lighting.—It was reported that the Joint Co- 
ordinating Committee representative of the three National 
Bodies in the Gas Industry had appointed a Sub-Committee 
for the purpose of preparing evidence for submission to 
the Departmental Committee on Street Lighting set up 
by the Minister of Transport, and that the Sub. -Committee 
had held a meeting on July 20, when the main headings 
of the précis of evidence was agreed. 

Sixth International Congress for Scientific Management 
to be held in 1935.—It was reported that previous confer- 
ences of this Body had been held in several important cities 
on the Continent, and it had been decided that next year 
the Congress should be held in this country. The various 
meetings would be held at the Institution of Civil Engi- 
neers, the Institution of Mechanical Engineers, and the 
Central Hall, Westminster. H.R.H. the Prince of Wales 
was Patron of the Congress, and Sir George Beharrell, 
Past-President of the Federation of British Industries, was 
Chairman. 

It was stated that the British Commercial Gas Associa- 
tion were ensuring that the Gas Industry was adequately 
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represented. Sir David Milne-Watson was a member of 
the Executive Committee. 

Post Office and Explosions in Manholes.—It was _ re- 
ported that, at the request of the Engineer-in-Chief of the 
General Post Office, the Institution of Gas Engineers had 
appointed representatives to meet representatives of the 
Post Office relative to the question of ‘‘ making more effec- 
tive the precautions that are taken by the Post Office to 
prevent, so far as it is able, gas explosions and the risk 
of Post Office workmen being affected by gas present in 
Post Office manholes.’’ The Institution had suggested that 
a representative of the National Gas Council should also 
be invited to attend any conference that might be held, 
and in this event Mr. Ogilvie was nominated to act as 
representative. 

Members were reminded that, in 1929, the Central 
Executive Board had appointed a Committee, of which Mr. 
Stephen Lacey was Chairman, to consider. practically the 
same subject , and it was agreed that copies of the Com- 
mittee’s report should be sent to each of the three repre- 
sentatives nominated by the Institution. 

Metropolitan Water Board Regulations.—It was _ re- 
ported that the Metropolitan Water Board had now inti- 
mated their decision to extend the concession made- in 
regard to the fixing of small gas heaters direct to the 
main so as to include heaters of capacities up to and 
including 3 gallons. The other conditions laid down by the 
PRoard remain unaltered. 

International Gas Union—Second International Congress 
—Zurich, Sept. 1 to 4.—Mr. Fottrell, who attended the 
Conference on behalf cf the Council, reported the success 
that had attended the proceedings. 

Annual Meeting.—The Annual Meeting of the Council 
next year was fixed provisionally for Tuesday, May 14. 





A Hydrogenation Film. 


London filmgoers were entertained recently by a new 
kind of topical film on the Hydrogenation of Coal. It 
took the form of a screen talk and dealt with the technical 
and economic aspects of the process. It was one of the 
items of Paramount News and written and delivered by 
Dr. G. W. Anderson, who is well known to many members 
of the gas profession. The effort was apparently highly 
successful, and was well received by the audiences every- 
where. 

While it is difficult to foresee the continued popularity 
of films of this character, as it represents an entirely new 
type, the possibility to exploit it as a means of propaganda 
in the interests of the carbonizing industry should not be 
overlooked. Of course, many propaganda films have been 
produced bearing directly or indirectly on the carboniza- 
tion of coal and its products, but in most of them the per- 
sonal element is missing, which has been introduced by 
adopting the form of a screen talk. Both Paramount News 
and Dr. Anderson deserve credit for the production. 





Big Electricity Failure on the North-East Coast. 
“* Grid’s’’ Vulnerability to Lightning. 


The overhead transmission of electricity near South 
Hylton, Durham, was struck by lightning on Sept. 15 and 
as a result a large area was plunged into darkness. The 
only bright spots that remained were where gas lighting 
had been wisely installed. 

The whole of the electric lighting system in Whitley Bay, 
Monkseaton, and Cullercoats completely failed at 7.45 p.m. 
when a transformer at the Cullercoats power station caught 
fire. Hotels were plunged into darkness and the lights at 
the railway station failed, but the trains were fortunately 
kept running. Traffic was dislocated except in the main 
thoroughfares of Whitley Bay where gas lighting has re- 
cently been installed. 

The failure in Tynemouth Borough occurred at dusk. 
Shopping in the town was seriously dislocated. Cinema 
performances were temporarily stopped and hospitals were 
compelled to carry on with candlelight. Dancing at the 
Tynemouth Ballroom F antastique was carried on with the 
emergency gas lighting service, which was also brought 
into operation to illuminate cinema halls, while the electric 
light was not available. 

“Strangely enough on the previous evening a great part 
of Tynemouth was deprived of light owing to the blowing 
of a fuse at the power station. Many shops, cinemas, and 
at least two hospitals were involved and it was almost 
three-quarters of an hour before the service was resumed. 
Here, too, traffic was seriously dislocated owing to the 
signals being unable to function. 
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Particulars Relating to the Manufacture and Supply of Gas 


By Authorized Gas Undertakings in Great Britain for the Year 1933 
As Shown by the Board of Trade Returnt 








Quantity of Gas. 















Number 
of Authorized Made. Sold. Length of 
Year. Undertakings _ — - - - { Gas Mains 
——— To To Ordinary | | For 
Coal Gas. Water Gas. Total Made Prepayment and Power | public Lamps. Total Sold. 
Consumers. Consumers, &c.| 
1,000 C.Ft. 1,000C.Ft. | MillionC.Ft. 1.000 C.Ft. 1,000 C.Ft. | 1,000C.Ft. Million C.Ft. Miles. 
meets elie <. 790 217,756,730 38,347,643 264,118* 82,404,187 150,256,712 | 8,965,704 241,627 40,984 
<< rrr 782 246,113,651 47,130,358 303,037° 99,520,075 | 170,754,134 9:987+353 a 45,821 
1931 . 749 254,350,650 40,803,280 313,753" 110,510,440 168,394,815 | 11,787,528 290,693 51,807 
1932 or oe 734 251,018,508 38,468,132 309 336* 109,974 360 164,883,077 | 12,130,57 286,988 53,156 
a 727 249,179,563 39,236,880 309,557" 111,666,260 162,235,458 | 12,242,631 286,144 54,916 












Materials Used in Manufacture of Gas. Quantity of Residuals Made. Number of Consumers. 














Coke Tar. Sulphate 


‘oal Coke for 
Coa ous Oil. of Ammonia. 


Prepayment. Ordinary. Total. 
~arbonized Water Gas. and Breeze. 



























































: 5 T . 000 Gallons. | 1,000 Tons. 1,000 Gallons. Tons. 
1923 4 er “a — wae ae | 11,098 181,963 117,166 4,231,243 3.579.107 7,810,350 
1927 rr 17,704 1,035 61,001 11,939 201,966 125,802 4,787,278 3,899,061 8,686,339 
193! . 17,427 804 53,124 11,732 212,682 103,001 5,560,619 3,997,610 9,558,229 
1932 17,CO1 746 51,749 11,416 211,010 755728 5,783.4 +9 3,989,566 9,773,015 
1933 ° ° 10,714 749 54,139 11,090 209,983 65,827 6,017,383 3,994,996 10,012,379 
* Including * Other Gas "' and *’ Coke-oven Gas."’ + H.M. Stationery Office, Adastral House, Kingsway, W.C., or any bookseller. Price 4s. 6d. net, postage extra. 


Coke Oven Gas Purchased by Gas Smoke Abatement in Rotherham. 


Undertakings. Conversion of Furnaces to Gas. 
A Table in the Board of Trade Return for 1933 gives the In his annual report, Mr. a wr ag ca 
quantities of gas which were bought from owners of coke D.P.H., the Rotherham Medical Officer of Health, refers to 
ovens by authorized gas undertakings. the part played by gas in the elimination of the smoke 


nuisance. He states that one large steel works have con- 
structed a new gas main from their adjacent coke oven 


—_ 1.000 C.F. plant to the works, and though the scheme is not yet com- 

SLE LEICR  E plete, the work carried out has shown a marked improve- 
Accrington District Gasand Water Board ..... . 568,853 mene ik the immediate bapa Oe a poe cay gat ularly 
Ackworth, Featherstone, Purston, and Sharlston Gas Company 46,835 the following conversions carried ou uring e year: 
Burnley Corporation. . . . . . « « « « 2 es 5315439 Reheating furnaces converted for coke oven gas burning from 
Castleford and Whitwood Gaslight and Coke Company . . 164,870 coal gar ont Cad ian aoa re ae tan et ee ee ee 
Chesterfield Corporation . «ai Site x 160,716 Reheating furnaces converted for coke oven gas burning pro- 
Clay Cross Gas Company, Ltd.. . . , % ‘ 84,632 ducer gas. Te ALi Cree een e er, I 
Derby Gas Light and Coke Company . as . 1,082,187 Annealing furnaces converted for coke oven gas burning coal 2 
Eckington and Mosborough Gas Company, Ltd. . . 36,000 New heat treatment furnaces burning coke oven gas , 2 
Garw and Ogmore GasCompany . . . . . : 19,385 ,, reheating treatment furnaces burning coke oven gas 2 
Haslingden Union Gas Company y : 60,161 », enamelling furnaces burning coke oven gas . . . . . 1 
Houghton-le-Spring District Gas Company . . ; 81,733 : 7 z 
Kidsgrove Gaslight Company Pees 56,078 and also one new large pasteurized milk plant using coke 
Middlesbrough Corporation. . , 1,146,777 for steam generation. 
ae say, ine and Gateshead Gas Compan 2.545.275 In this connection particular mention is made of the 
} xhz rporatior 92,72 . . S . ‘ . 
Guaun Cannendion. = a vn following report of the Corporation Gas Department: ‘‘ The 
Pontypridd U.D.C. ; : 165,228 policy outlined in last year’s report has been continued, and 
Rawmarsh U.D.C._. St fee a a ty Pe 79,845 the quantity of gas used for industrial purposes is increasing 
Rhymney and AberGasCompany. . .... . ; 274,979 ata steady and satisfactory rate. 

Seen Sarees a el a! feces 997+385 “The experimental application of a two-part tariff for 
rs z srodsworth Gas Cc ony . =. oo 115,07 : . . 
Sheffield Gas Sameies oe , a “bo domestic consumers which enables householders to obtain 
South Yorkshire and Derbyshire Gas Company ; 154,198 gas at 10d. per 1,000 c.ft. (2d. per therm) has proved 
Stocksbridge GasCompany. .......... 59,054 so successful that the Corporation has made it available to 

. I . 
Sunderland Gas Company Te ee ae 482,110 all domestic consumers. 
Swinton and Mexborough Gas Board . . . 167,578 **The use of gas for all domestic purposes—water heating, 
Tudhoe and Sunderland Bridge Gas Company . o okde. oi 16,090 » ° P = . 
Wath, Bolton, and Thurnscoe Gas Board Pape et es 104,015 fires, cooking, &e., Is increasing at such a rate as to have an 
Wombwell UDC. . ; See tae a 101,140 improving effect on the smoke nuisance of the town. 
Worsbroughdale and Worsbrough Gas Light and Coke Com Already more than 50 houses are relying entirely on gas 
pany, Ltd. . - ; 31,213 instead of raw coal, and the number is increasing almost 
| £ 
SCOTLAND daily. The tendency on the part of householders to change 
Glasgow Corporation ae Peg 634,676 over to a smokeless fuel in an area where domestic coal 


is cheap indicates that while the public may not be inter- 
ested in smoke abatement as an ideal, they heartily sup- 
port it when it is an advantage to their pockets.”’ 


Total 


6,326,786 


COMPARATIVE FIGURES. 


Year wunser st Dastaning Qeene Say See Gas Appliance Merchandizing in the United States is 

see md the subject of four articles specially contributed to the 

1,000 C.Ft. ** Gas SALESMAN ”’ by Stanley Jenks, Manager Residential! 

1923 a4 7 — pi of the Northern Indiana Public Service Company and as 
— 13.009.0968 sociated concerns, who, among other offices in the Ameri 
1932. . ; 32 15,441,487 can Gas Association, has held that of Chairman of the 
oS ee ee 31 16.326,786 Water Heating Committee. _Mr. Jenks’ first article will 


appear in this month’s issue, published on Saturday next. 
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INTERNATIONAL GAS UNION 


Second International Conference, Zurich, Sept. 1 to 4 


This week we conclude, for the time being at any rate, our review of the Zurich Conference 
with an Editorial Note, a brief reference to the excursions, and some examples of the work of 
what modern journalism would term the “GAS JOURNAL ” camera man. 





In the first place it should be recorded that traditional 
** Institution weather ’’ accompanied the British delega- 
tion to Zurich and remained throughout the visit. But 
there it had greater opportunities of display than in this 
country, and made full use of them, for throughout the 
week visibility was such as only obtains on comparatively 
few days in the year. Thus on the Monday afternoon, 
which was spent on the Lake of Zurich, the whole range of 
Alps was visible, cloudless, on the southern skyline. From 
the Burkliplatz Quay to the quaint old city of Rapperswill, 
whose castle in the troubled post-war days formed a reposi- 
tory for the national treasures of Poland, is the best part 
of 20 miles, but three hours passed quickly away in such 
ideal conditions. Tuesday was a day of long business ses- 
sions which brought the actual Conference to a close, but 
by 8.30 on Wednesday morning we were entrained for 
Lugano. The British party had already, unfortunately, 
suffered a loss in strength, but had been strongly and 
most cheerfully reinforced by the attachment of American 
details—in the persons of Mr. W. Reed Morris, Vice- 
President of the Koppers Gas and Coke Company, and 
Mrs. Morris. The general attendance was excellent, and in- 
cluded, of course, the President and the President-Elect, 
who duly submitted to the camera, Satie A. Cast, 
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Herr Fritz Escher. 


The line from Zurich to Lames. which negotiates the 
famous St. Gotthard tunnel, 4 miles long, must constitute 
one of the engineering eamban of the world. The photo- 
graph below, taken from the moving train, shows scenery 
typical of a run which keeps everyone at the windows for 
four hours; an extra special thrill being provided three 
times when the track gains elevation by taking a series 
of heavily graded tunnel loops into the mountain side. At 
Lugano one steps, to all intents and purposes, into Italy— 
an impression confirmed by lunching at the Ristorante 














The Lugano Restaurant on the Right. » 


Biaggi, where our visit was honoured by the Municipality 
by a gift of wine. After luncheon, a trip in motor boats on 
the beautiful lake, where even a view of the Gas-Works 
of Paradiso failed to recall the realities of our daily task. 
To offer the chance of an extended tour to those for whom 
Switzerland is a far cry, had been the excellent suggestion 
of the Institution, so that it is natural that twelve out of 
the nineteen who took it should have been British. With 
us were, besides Mr. and Mrs. Morris, Mr. Hultman and 
his wife and son, of Stockholm, and M. and Mme. Vuillemin, 
from the Coke Oven Works at Pont 4 Mousson. An hour 
to spare before lunch in Lucerne gave us a fleeting glimpse 
of the charms of that city and a further dislike of gold- 
standard prices and rates of exchange, and comfortably 
early in the evening we arrived in Interlaken and were 
Scenery Typical of the St. Gotthard Line. welcomed by a military band and free passes for the Kur- 
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With Mr. Valon Bennett on this scrap-book page is Herr E. Ott, Assistant Engineer at Schlieren, who so ably conducted 

our party at the works. Below them, Prof. Schlapfer, Herr Karting, and Dr. Schittte on Lake Zurich. Mr. Walter 

Mater, Convener of Edinburgh, and Mr. Jamieson’are seen outside the Ecole Polytechnique ; Sir Russell Bencraft and 

Mr. Hayter, his Private Secretary, share a table with Mr. and Mrs. Whitehead ; and the Secretary takes tea by Lake 

Lugano. Mr. and Mrs. Tarratt, Mr. and Mrs. West, and Mrs. Townsend were snapped on the Uetliberg, overlooking 

Zurich; Mr. and Mrs. Shapley and a party at the Bettini; while Messrs. Hosken and Fletcher were caught in the act 
of being left for two days’ holiday at Lugano. 
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Passing Gandria on Lake Lugano. 


saal. Early on the Friday morning we started our ride 
on the highest railway in Europe, en route to the Berghaus, 
2,000 ft. below the summit of the Jungfrau. 

First, the fairly easy run to Grindelwald, then stern 
climbing on the rack amid scenery of ever-changing 
grandeur past Scheidegg; long tunnels to the stations of 
Eigerwand and Ejismeer, cut out of solid rock; and after 
33 hours we arrived at the Jungfraujoch, the highest hotel 
in Europe. There we had over 3 hours, which sufficed for 
some to collect a strangely halting breath and for all to 


_ 

















Light Air at 11,418 Ft. 


view the magnificence which our pictures can only sug- 
gest. And so we started the descent—through Wengen this 
time—and presently in Interlaken, Berne, and Basle 
must say good-bye to a happy party dispersing by various 
ways to home and the daily routine. 





The Jungfrau, 13,668 Ft. 





PANORAMA FROM THE JUNGFRAU BERGHAUS, REPRODUCED FROM TWO SNAPS WHICH JOIN EXACTLY. 


The great Aletsch Glacier stretches 12 miles before sweeping from sight. 


The peak on the extreme left is Kamm (12,697 ft.) ; on the right 


the Rottalhorn (12,946 ft.) and base of the Jungfrau itself. 
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The Use of 
Coal Tar Oils in Internal Combustion Engines 


Abstract of a Report by H. M. Spiers, M.A., B.Sc., F.LC., and E. W. Smith, C.B.E., D.Sc., 
M.Inst.Gas E., F.LC., to the General Research Committee of the Institution of Gas 
Engineers to be presented at the Research Meeting, Nov. 6 and 7 


SUMMARY. 


Experiments on the use of coal tar oils as fuel for inter- 
nal combustion engines have been carried out in several 
quarters. There has been great diversity in the nature 
of the fuels employed, the methods adopted to enable them 
to be used, the results obtained, and the degree of satis- 
faction expressed by the individual users. The present 
Report summarizes information mainly received in re- 
sponse to a questionnaire and is devoted to the various 
aspects of the question. 

It may be pointed out that suitable arrangements for the 
proper vaporization of the fuel are required in order that 
tar oil fuels may be successfully used in mobile spark 
ignition engines and that castor oil has been found to be 
the most suitable lubricant. Careful preparation of the 
fuel is essential and specifications laying down the require- 
ments which the fuel must meet have been established. 
The use of tar oil fuels is attended by a number of draw- 
backs which are discussed in the Report, though fuel cost 
is considerably less than when petrol is employed. More 
skilled attention on the part of the drivers and the garage 
mechanics is required than is the case with petrol driven 
vehicles. In general, tar oil fuel has been employed only 
for running, petrol being employed for starting up and 


idling. The ratio in which the two fuels are consumed 
depends on the nature of the journeys undertaken, the 
tar oil/petrol ratio being low on short journeys with fre- 
quent stops and high on long distance work. The use 
of tar oil fuels adds to mechanical troubles and, in most 
cases, increases maintenance costs. 

In so far as mobile spark ignition engines are concerned, 
the measure of success obtained in the use of tar oil fuels 
as a substitute for petrol has been but partial though much 
experience has been gained and might pave the way to 
ultimate success if further work were carried out con- 
jointly by the car manufacturers and the carbonizing in- 
dustry. The scope for such a fuel is limited by the com- 
paratively small quantities which could be made available. 

In stationary engines of the spark ignition type, results 
are much more promising since conditions are less exacting. 

Tar oils are inherently unsuitable for use in the standard 
types of compression ignition engines though improved 
methods of atomization, the use of ignition catalysts and 
the use of pro-knock compounds are possible means for 
overcoming the drawbacks attaching to these oils. The 
admixture of a certain proportion of an ordinary Diesel 
fuel oil with tar oil may also provide a solution, 





I. INTRODUCTION. 


This Report has been prepared at the request of the 
General Research Committee of The Institution of Gas 
Engineers. It presents a summary of the experience so 
far gained in the use of coal tar oils in internal combus- 
tion engines and could not have been prepared without 
the co-operation of a large number of individuals who, and 
firms which, have readily responded to requests for in- 
formation. Their information has been either in the form 
of answers to a questionnaire or in the form of reports. 
Thanks are also due to a number of individuals who, while 
having no personal experience in the matter, were able to 
suggest likely sources of information. 


Grateful acknowledgment is made to the following in- 
dividuals and firms for their help. After the names are 
appended abbreviations employed in the tables of the 
report. 


H. Boswell Reid, Esq., Claudel Heavy Oil Atomiser. 
J. Brierley, Esq., Transport Manager, County Borough 
of Wigan, Transport Dept. (Wigan). wy? 
Col. W. A. Bristow, Low Temperature Carbonisation, 
Ltd. (L.T.C.). 

Burt, Boulton, & Haywood, Ltd. (Burt, Boulton). 

James Courtney, Esq., Chief Engineer, The Belfast 
Omnibus Co., Ltd. (Belfast Omnibus). 

Daimler Co., Ltd. (Daimler). 

Dunn Brothers’ Successors, Ltd. . 

Mr. Durrant, Engineer, Central Omnibuses, London 
Passenger Transport Board (L.G.O.C.). 

E. V. Evans, Esq:, South Metropolitan Gas Company. 
(L.G.0.C.) ; 

F. A. Fitzpayne, Esq., General Manager, City of Edin- 

burgh Transport Dept. (Edinburgh). 

John Havers, Esq., Transport Manager, John Mowlem & 
Co., Ltd. (Mowlem). 

G. C. Holliday, Esq., Secretary, Diesel Committee, Gas 
Light and Coke Company (G.L. & C. Co.). 

A. L. Holton, Esq., Chief Engineer, Manchester Corpora- 
tion Gas Dept. (Manchester). . 

Lancashire Tar Distillers, Ltd. (Lancashire). 

J. Macleod, Esq., Manager, The Corporation of Glasgow, 
Chemical Works Dept. (Glasgow). 

H. D. Madden, Esq., Engineer and Manager, The 
Cardiff Gas Light and Coke Company (Cardiff). 

L. Mantell, Psq., Solex, Ltd. 

Sir David Milne-Watson. 

R. Stuart Pilcher, Esq., General Manager, Manchester 
Corporation Transport Dept. (Manchester). 


T. F. E. Rhead, Esq., Chief Chemist, City of Birming- 
ham Gas Department. 

R. B. Robinson, Esq., The Midland Tar Distillers, Ltd. 
(Midland). 

Scottish Tar Distillers, Ltd. (Scottish). 

R. W. Sewill, Esq., London and Southern Counties 
Transport Co., Ltd. (L. & S.C.T.). 

H. Shewring, Esq., Engineer and Manager, County 
Borough of Rochdale, Gas Dept. (Rochdale). 

Dr. F. S. Sinnatt, Director of Fuel Research. 

J. D. Smith, Esq., Engineer and Manager, Corporation 
Gas Works, Belfast (Belfast Gas). 

South Wales Tar Distillers, information supplied via Mr. 
H. D. Madden, Cardiff (S. Wales). 

H. E. Sugden, Esq., Yorkshire Tar Distillers, Ltd. 
(Yorkshire). 

. H. Thomas, Esq., Chemical Department, Liverpool 

Gas Company. 

S. A. Wikner, Esq., Manager, Newcastle-upon-Tyne and 
Gateshead Gas Company (Newcastle). 


_ The report is concerned mainly with the use of tar oils 
in engines of the spark ignition type, but deals also with 
their use in engines of the compression ignition type. 
_ It may here be pointed out that though tar oils have, 
in the past, been used in internal combustion engines, 
their application to spark ignition engines of modern type 
has been developed mainly as a result of work initiated 
in 1929 by J. D. Smith, Esq., Engineer and Manager, 
Belfast Corporation Gas Department. The results ob- 
tained in collaboration with the Belfast Omnibus Company 
and Solex, Ltd., created widespread interest, and the sub- 
ject was taken up by a large number of other organizations. 
Fitzpayne’ refers to the decrease which has 
occurred in the American demand for creosote, and states 
that, if an alternative use for creosote can be found, 
as benefits will accrue, among which may be men- 
ioned :— 


(a) Ready markets for an important by-product of gas 
works, which cannot be disposed of easily at present. 

(b) Transport departments would be able to purchase 
a fuel at a greatly decreased price in comparison 
with existing charges. 

(c) The country generally would benefit by reductions 
in the quantity of petrol imported. 

(d) What appears to be the greatest benefit would be 
reflected on the coal industry, as the value of the 
by-products is a determining factor in the economics 
of coal mining. 


1 Modern Transport, rath November, 1932, Pp. 32. 
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In view of this, there is no need to emphasize further 
the importance to the Gas Industry of the use cf tar pro- 
ducts as motor fuels. 


Il. MOBILE SPARK IGNITION ENGINES. 
(i) Type or Fuet ReQuiReD For SpaRK IeniTION ENGINES. 


Under the present regulations, motor fuel may be either 
“light oils ”’ or fuel other than light oils. Fuel belonging 
to the “‘ light oils ”’ class is subjected to a duty of eight- 
pence per gallon unless made in this country. Fuel other 
than light oils is subjected to a duty of one penny 
per gallon, and vehicles using this class of fuel are sub- 
jected to a heavier tax than are vehicles using light oils. 

a expression ‘light oils’? means hydrocarbon oils of 
whic 


(a) not less than 50 per cent. by volume distils over 
at a temperature not exceeding 185° C., 
or (b) not less than 95 per cent. by volume distils over 
at a temperature not exceeding 240° C., 
or (c) the temperature at which inflammable vapour is 
given off is less than 73° F. when tested in the 
manner prescribed by the acts relating to 
petroleum. 


A fuel produced in this country has, therefore, advan- 
tages if it belongs to the light oils class since not only 
is it exempt from duty but the vehicles in which it is used 
are exempt from the extra tax. 

Tar oil fuels consisting of a light creosote with added 
benzole and/or naphtha can readily be made to comply 
with the above requirements and, under these conditions, 
offer advantages in use from the aspect of duty and taxa- 
tion. In addition, though not from the point of taxation, 
certain other requirements must be fulfilled if the fuel is 
to give satisfactory service. These are considered in a 
later section. 

It may be mentioned that the regulations do not permit 
of the use of a pre-made mixture of dutiable and non- 
dutiable fuel. Hence separate tanks are required where, 
as is general, a tar oil fuel is employed for running and 
petrol is employed for starting up and idling. These con- 
siderations have had an influence in dictating the methods 
in which engines are adapted so as to be able to employ 
tar oil fuels. 


(2) MerHops or Usine Tar Or Fuets 1n MosiLe 
SparK IGNITION ENGINES. 


In view of the lack of volatility of tar oil fuels, car- 
buration is much more difficult than in the case of petrol. 
It is therefore necessary to heat the induction system 
quite considerably, and this is effected by use of heat 
derived from the exhaust gases. 

Points of interest in this connection are discussed by 
L. J. Rogers.* The fuel must be heated at least to a tem- 
perature sufficiently high to ensure that enough of it is 
evaporated for an explosive mixture to be formed in the 
cylinder. Moreover, the temperature must be high enough 
to ensure that condensation of fuel cannot occur in the 
induction pipe or response to the throttle will be sluggish 
and the distribution of fuel to the individual cylinders will 
be uneven, resulting in loss of efficiency and power. The 
heating of the charge in this way reduces the weight of 
fuel and air drawn into the cylinder at each suction stroke, 
decreases the volumetric efficiency, and gives rise to a loss 
of power which may be quite considerable. Difficultly 
volatile fuels condense readily on the walls of the cylinders 
and the low temperature of the condensate on the walls 
and its comparatively poor access to oxygen result in in- 
complete combustion and carbon formation. The unburnt 
fuel is carried forward by the piston rings into the sump 
which requires more frequent draining consequent on the 
contamination created in the lubricating oil. Hence the 
cooling water should be maintained at as high a tempera- 
ture as possible, namely, above 80° C. 

The Authors then proceed with a description (with 6 illustrations) 
of the salient features of the following systems which have been 
employed : : 

(2a) Solex Bi-Fuel. 

(b) A.E.C.-Solex. 

(c) Daimler. 

(d) Gas Light and Coke. 

(e) Claudel Atomizer. 

(f) Glasgow Omnib 

(g) Lancashire Tar Distillers. 
(h) Manchester Transport. 
(j) Miscellaneous. 





2 The Use of Creosote and Other Tar Oils as Motor Fuels, by L. J. 
Rogers, Journal of the Council for Scientific and Industrial Research, 
Commonwealth of Australia, 1933, 6, pp. 47-53. 
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(3) PROPERTIES OF THE FUELS IN SPARK IGNITION ENGINES 
AND METHODS USED IN THE PREPARATION OF THE FUELS. 


The fuel used by the Belfast pioneers and many of the 
later workers is prepared from a light creosote. This 
fraction of the tar is treated to remove part or nearly all 
of the tar acids, and benzole and/or naphtha is added to 
keep the naphthalene present in the product in solution 
even when the fuel is subjected to a low temperature. 

This method of preparation was referred to by Mr. J. D. 
Smith’ in a Presidential Addresss to the Waverley Associa- 
tion of Gas Managers in 1931. Details are as follows :— 

Light creosote is washed to reduce the tar acid content 

to 15 per cent. and is re-distilled. 10 parts of 90/190 water- 
white solvent naphtha are added to 90 parts of the washed 
tar oil to keep the naphthalene in solution at a low tem- 
perature. 
_ The reason for the retention of a portion of the tar acids 
is partly their solvent power for naphthalene. A fuel of 
very low tar acid content is possible if larger amounts of 
benzole or naphtha are present or if the creosote is de- 
rived from certain types of vertical retort tar, and in some 
cases the tar acid content has been reduced to as little as 
1-2 per cent. 

More refined methods of preparation have been employed 
by some of the suppliers. In one instance the creosote is 
carefully settled and filtered through a petrol type filter to 
ensure perfect cleanliness. In another case, namely, one 
in which a product containing only 0°5 per cent. of tar acids 
is made, naphthalene is removed from the washed creosote 
by crystallization and a wash with sulphuric acid, alkali and 
water is given to the product prior to its final distillation. 
In another case, the naphthalene is removed from the 
washed creosote by systematic distillation repeated several 
times. A fuel lighter than creosote has been employed by 
some undertakings and consists either of dehydration oils 
naturally containing benzole and naphtha or of light oils 
to which benzole and naphtha are added or not as desired. 
In these cases, also, tar acids are removed to a greater or 
less extent. 

Specifications which have been adopted by individual 
suppliers or consumers are given in an Appendix to this 
Report. It will be seen that in those cases in which the 
fuel is brought within the “light oil”’ class for taxa- 
tion purposes, this has been achieved in virtue of the 
flash point being kept below 73° F. Some of the 
important features of the specifications may be men- 
tioned. It has already been indicated that provision is 
required to ensure that naphthalene does not deposit in 
cold weather. The oil is therefore required to give a low 
cold test. A further important limitation is the final 
boiling point in the. distillation test. A_ possible 
reason for the limitation of the tar acid content is the 
fear that tar acids may give rise to deposits of tarry matter 
on the cylinder heads and in the manifold. It is also be- 
lieved that the speed of combustion is lowered by an excess 
of tar acids. ‘These views have been put forward very ten- 
tatively. Tar acids have, however, value from the point 
of view of anti-knock characteristics. 

A vital feature of the specifications is the limitation of 
the amount of carbon residue obtained in the Conradson 
test. To secure compliance with this clause, either very 
good fractionating equipment or repeated distillation is 
necessary. It is to be noted that the carbon residue may 
increase during storage of the fuel. 

It is difficult to understand why the recommended 
viscosity of 27-28 seconds in the Redwood instrument at 
100° F. was chosen. Such a rate of flow is commonly 
regarded as outside the useful range of this instrument, and 
different viscometers of this type are liable to considerable 
variations when the efflux time is as low as this. It would 
have been better had a longer time of outflow and a lower 
temperature been specified. ; J 

It will be obvious from the foregoing that the yield of 
specification fuel from tar is a limited one, and that the 
cost of preparation of the fuel must be much greater than 
would be the case if a straight distillate could be employed. 
Due to this, the selling price of the fuel must inevitably 
be high in comparison with creosote, and it is not surpris- 
ing that in many cases the selling price is between 7d. and 
8d. per gallon. Even so, some consumers have been grati- 
fied at the savings in running costs which the fuel shows 
as against petrol. Calculations by L. J. Rogers* show that 
the quantity of tar oils which could be prepared in the 
United Kingdom for use in motor vehicles without en- 
croaching upon other markets would be only a fraction of 
70 million gallons per annum in comparison with the annual 


8 Gas Journal, 1931, 195, p. 37- 

4The Use of Creosote and Other Tar Oils as Motor Fuels, by L. J. 
Rogers, Journal of the Council for Scientific and Industrial Research, 
Commonwealth of Australia, 1933, 6, pp. 47-53- 
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use of 1,000 million gallons of petrol of which the London 
General Omnibus Company alone uses 35 million gallons. 
In connection wih the limited quantities of tar oil fuel 
which could be made available, it may be mentioned that 
the London General Omnibus Company have realized that 
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Motor Transport. 


Figure 7.—Acceleration Curves for Daimler C.F.6 and 

C.G.6 97 by 130 mm. Engines with Compression Ratios of 

5 to 1 and 7 to 1 Running on Petrol and Tar Oil 
respectively. 


there would be difficulty in obtaining consistent supplies 
for more than one of their garages. 

It may be mentioned here that it is highly desirable that 
the fuel supplied should be as uniform as possible in suc- 
cessive deliveries. This has not always been the case, and 
one user states that periodical analysis revealed serious 
fluctuations in the fuel characteristics. 


(4) Makes or VEHICLES IN WHICH TaR O1L FUEL HAS BEEN 
UseEpD. 


Tar oil fuels have been employed in A.E.C., Daimler, 
Dennis, Leyland, and Morris vehicles, including lorries 
and omnibuses. They have also been used in an Inter- 
national Harvester tractor, a Chevrolet truck, a Lister 
auto-truck, Austin cars, a Citroen car, and a P. & M. motor 
cycle. 


(5) ALTERATIONS REQUIRED. 


The alterations required include the provision of an addi- 
tional tank and the special manifold and/or carburettor 
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The Commercial Motor. 


Ficure 8.—Comparative Power and Consumption Curves 
for Petrol and Creosote (Mantell). 


characteristic of the system adopted. The cost of con- 
version generally ranges from £40 to £60 per vehicle with 
the Solex Bi-Fuel system. The cost of the Claudel heavy 
oil atomizer is £22. The alterations necessitated by the 
method adopted in Glasgow involve an expenditure of £12 
per vehicle. 
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(6) INCREASED COMPRESSION Ratios aND RESULTING 
BENEFITS. 


In many cases the compression ratio has been increased 
by changing the cylinder heads. This can, however, only 
be done in circumstances in which the engine stresses will 
not be increased beyond the safe limit by such an altera- 
tion. 

An increased compression ratio serves to increase the 
liveliness and acceleration of the engine, and results, also, 
in an increase in the efficiency of the engine. Due to their 
high octane numbers, tar oil fuels can be employed at high 
compression ratios without giving rise to knocking. 

Figure 7, given in an abstract of a paper by F. A. 
Fitzpayne,’ illustrates the acceleration curves for tar oils 
with a compression ratio of 7:1 and petrol with a compres- 
sion ratio of 5:1. 

The effect of an increased compression ratio in reducing 
the volume of fuel required per brake horse-power hour is 
shown in Figure 8.° 

The curves of Figure 9 illustrating the same features 
were supplied by the London General Omnibus Company. 
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Ficure 9.—Comparative Power and Consumption Curves 
for Petrol and Creosote. (A.E.C. Experimental Dept.) 


Examples of alterations which have been made in the 
compression ratio, given by F. A. Fitzpayne,’ are shown in 
Table 1. 


TABLE 1.—Alterations in Comporeston aman 





Compression Ratio. 
Vehicle. - 
Altered to, 


| 


Original. 


I 2 


| Leyland Lion 4 cyl. bus . 
| A.E.C, Reliance 6 cyl. ‘bus 
| Daimler 6 i ae 


44:1 
S <8 
5:1 





In some cases where it was desired to raise the com- 
pression ratio to the maximum obtainable in view of the 
high octane number of tar oil fuel this could not be accom- 


5 Modern Transport, 3rd June, 1933, P- 16. 

® L, Mantell, The Commercial Motor, 16th December, 1932. 

7 F. A. Fitzpayne, Paper read to the Scottish Tramways and Transport 
Association, May, 1933. 
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plished without the incurring of heavy initial costs in 
tiffening up the crankshaft and increasing the journal 
diameters. 


(7) CARBURATION.” 


To obtain satisfactory results, great attention must be 
paid to the carburettor. It has been found that the best 
results have been obtained by running with as big a choke 
ss possible and tuning the main jet to this choke, the 
reason being that tar oil is a slow-burning fuel compared 
with petrol and excess air will ensure better combustion. 
The settings at present in use are shown in the following 
table : 


TABLE 2.—Sizes of Main Jets and Chokes. 


Vehicle. Choke. Main Jet. 
I 2 3 
Leyland S.s lorries. . . . . . 30 165-44 
Leyland Lion'bus . . .. =. . 30 150-44 
A.E.C. Reliance’bus .... . 32 180-44 
Daimler CG6 ‘bus . o7 gery * 32 160-44 





Owing to vibration and surface evaporation from the 
main petrol jet, an appreciable amount of petrol is lost 
from the carburettor. If the main petrol jet is blanked off 
completely, saving is effected. 


TABLE 3.—Effect of Blanking Off Main Petrol Jet. 


[LEYLAND LORRIEs.] 


Gallons Gallons | M.P.G. | M.P.G. | M:P.G. 








ot Mileage. Tar Oi].| Petrol. | Tar Oil. | Petrol Mam 

I 2 3 4 5 6 7 
Not blanked off . 959 144°5 | 57°75 6°6 16°6 4°75 
Blanked off . . 805 138 5°8 28°8 4°85 


The engine takes longer to heat up when the main jet of 
the petrol carburettor is blanked off. Possibly, this could 
be avoided with a carburettor of suitable size. 

A 5 mm. cover specially drilled in place of the usual 
145 mm. cover over the tar oil main jet gives a better 
dispersion of the fuel. The improvement is shown in 
























































Table 4. 
TaBLe 4.—Effect of Correct Carburettor Setting. 
[LEYLAND LION 'Bus.] 
M.P.G, 
: Gal- r 
M | ; ; al- 
™ Jet. Choke. = mg aes ions, 
Cover. tiie ~ F Petrol. Tar Com- 
™ Oil, [Pesest. bined. 
I | 2 3 4 5 6 7 8 | 9 10 
——| 
Correct |14°5mm. 28 |160-41C| 1,693} 193 76 8°8 | 22 | 63 
Incor- | 
rect.| 5 4, | 30 \150-44 | 4,140] 419 | 151 | 9°9 | 27 | 7°3 




















(8) Apvantaces or Tar Om Fuets 1x Mosite Spark 
IGNITION ENGINES. 


The chief advantage of a tar oil fuel to the user is its low 
cost compared with petrol. In some cases, users report a 
greater mileage per gallon than with petrol even when 
allowance is made for the petrol used for starting up and 
idling. Im one case an increased mileage amounting to as 
much as 50 per cent. was reported, though the fuel-saving 
is generally of the order of 10-15 per cent. The saving in 
fuel cost is, of course, much greater due to the low cost of 
the tar oil fuel relative to petrol. Some users are very 
enthusiastic in describing the savings realized. An ap- 
pendix gives particulars of some of the figures reported 
under this heading. It will be seen that the saving realized 
in the cost of fuel and lubricating oil in the Edinburgh 
Corporation omnibuses over a year would be about £8,000. 
n some instances where maintenance costs have been in- 
creased as a result of the use of tar-oil fuel, the savings in 
fuel have been to a greater or less extent offset by these 
extra costs. Tar oil fuels make the best showing when 
they are employed in vehicles covering long journeys with 
relatively few stops. When stops are frequent and 


*F. A. Fitzpayne, Paper read to the Scottish Tramways and Transport 
Association, May, 1933- 
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journeys are short, the ratio of the consumption of the tar 
oil to the petrol used for starting up and for idling drops 
and may, in some cases, reach a very low figure. 

The degree of satisfaction which a user will feel depends 
on a number of factors including the nature of the fuel 
used, the lubricant, the care shown by the drivers, the 
resources available in his garage, the type of engine, and 
the running conditions. In a later section reference is 
made to the drawbacks attached to the use of tar oil fuels 
in spark ignition engines. It may be pointed out here 
that, in the case of Leyland vehicles, experience has not 
been as favourable with six-cylinder engines as it has Leen 
with four-cylinder engines. This has been due to the diffi- 
culties involved in the securing of good fuel distribution to 
the two end cylinders supplied from the large induction 
manifold and to the fact that the six-cylinder engine 
manifold is liable to fracture. 


(9) FEATURES IN WHICH Tar Ort FUELS ARE SIMILAR TO 
PETROL. 


Tar oil fuel appears to have no great effect on the liveli 
ness, acceleration, and hill-climbing ability of an engine or 
vehicle, especially when the engine is hot. The first two 
features are, in the opinion of some users, not quite as 
good as with petrol, while opinion is equally divided as to 
whether hill-climbing ability is improved or slightly re- 
duced. Similarly, the effect on the maximum speed of the 
vehicle is not marked and, indeed, most users have found 
that maximum speed is unaltered. 

In most cases it is reported that the engine cannot be 
made to knock at low speeds. This is especially the case 
when the compression ratio has been raised. In one in- 
stance, reference is made to the fact that knocking occurs 
during hill-climbing only if the fuel is completely free from 
tar acids. One user reports that pinking occurs at a higher 
speed than when petrol is used, while another user is of the 
opinion that knocking is less than with petrol. 

ie tends to be slightly woolly when tar oil fuei 
is used. 

It may here be mentioned that the spark is often slightly 
advanced when tar oil fuel is used, the charge being fired 
shortly before the completion of the compression stroke. 


(10) DisapvantaGes oF Tar Or Fuets in Mosite Spark 
IGNITION ENGINES. 


Reference must be made to a large number of drawbacks 
associated with the use of tar oil fuels. Some users have 
had little or no trouble over long periods while others have 
had so many troubles that they have decided that the use 
of such fuels is definitely impracticable. Some of the dis- 
advantages are readily cured, but others are not. 

The various troubles which have been experienced will 
be dealt with individually. 


(a) Exhaust Gases. 


The exhaust gases have generally a pronounced odour of 
creosote, but are clear under normal running conditions. 
There is generally a puff of smoke during the change-over 
from petrol to tar oil, during gear changing and during 
acceleration. Several complaints were made by the public 
about the smell from the exhaust gases during experiments 
on the use of tar oils in omnibuses in London and Wigan. 
This was even the case in London when the L.G.O.C. in- 
corporated in the carburettor a form of air valve which 
enabled the smoke to be considerably lessened but not 
entirely eliminated. It was found, however, that the ad- 
justment and functioning of the air valve were extremely 
delicate and increased the difficulties resulting from the 
choking of the pilot jets, since stickiness tended to develop 
in the air valve as a result of gum formation which, in 
turn, prevented its correct closing and thus interfered with 
the slow running. It was found, however, that whem the 
carburettor was adjusted in such a manner as to eliminate 
smoke and to give a satisfactory exhaust gas analysis 
comparable with the petrol engine a distinct flat spot 
occurred in the carburation. 

At Manchester, where the Corporation Transport Depart- 
ment carried out tests on omnibuses without alteration to 
the engine and with use of a crude naphtha fuel, the ex 
periments were discontinued owing to the objectionable 
nature of the exhaust gases. 

One good feature is shown by the exhaust gases from 
engines running on tar oil fuel, namely, the comparative 
absence of carbon-monoxide. 

J. D. Smith’ quotes figures giving the composition of the 
exhaust gases of two omnibuses, one running on petrol and 
the other on washed tar oil. Analyses of the exhaust gases 
were also made by the Gas Light and Coke Company, who 
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determined their composition when engines were running 
on tar oil fuel 
(a) under conditions of maximum power, and 
(b) under conditions of maximum economy. 
The results of the two sets of tests are es follows: 


TABLE 5.—Composition of Exhaust Gases from Petrol and Tar Oil. 


J. D. Smith. G.L,. & C. Co. 


Tar Oil as Fuel. 
Petrol as Fuel. 


Max. Power. Max. Economy 


I 2 3 4 5 





Per Cent. Per Cent, Per Cent, 
CO, vere 3°1 12°5 
Oe» © « I1‘o 4°3 
. ae 4°2 o°3 
ar >, @ ch 81°7 82°9 


Per Cent. 





100°0 100°O 





As will be seen, exhaust gases having only a low con- 
tent of the highly poisonous carbon monoxide are obtain- 
able when tar oil fuels are employed under conditions of 
maximum economy. The loss of power under these condi- 
tions is but slight. 

The following analyses supplied by the Belfast Omnibus 
Company show that the exhaust gases are very good at 
all periods of throttle opening except idling :— 

TABLE 6.—Composition of Tar Oil Exhaust Gases Under Different 
Conditions. 


Composition of Exhaust Gases. 
T Road Speed, 
brottio. M.P.H. 


Ox. co. 








4 5 








Per Cent. Per Cent. Per Cent. 
Fullopen .. . 30 14°7 1° Nil 
ee f 6% 15 13°2 2° 1°3 
Half ,, » Seka 18 12°6 2° 2°90 
Closed Idling 9°8 2 4°7 


(b) Lubrication Troubles. 

When the ordinary mineral lubricating oils are employed 
in engines running on tar oil fuels, much sludge formation 
occurs. The use of castor oil is a remedy for this. First 
pressing castor oil is preferred since the viscosity of the 
second pressing oil is, by some users, regarded as too high. 

As regards mineral oils, the following experiences of 
individual consumers may be quoted. Silvertown I.C.A. 
oil was found to be good and Vacuum H oil was found to 
be unsatisfactory. Vacuum Zeta oil behaved well ac- 
cording to one user, while another found that Bennett’s 
Viscol R.R. gave much sludging. 

At Edinburgh, second pressing castor oil was first em- 
ployed. The question of securing a satisfactory mineral 
oil lubricant was extensively studied by the City Transport 
Department in conjunction with the manufacturers. In 
May, 1933, the majority of the engines were lubricated 
with a specially blended mineral oil consisting of equal 
amounts of distilled oil and cylinder stock. Subsequently, 
Silvertown Super I.C.A.H. oil was adopted and has given 
greal satisfaction. 

Due to the high final boiling point of tar oil fuels, 
much dilution of the lubricating oil occurs even though 
sludging may be avoided. Figures quoted range from 
9 per cent. to 30 per cent., and in some cases are no higher 
than when petrol is the fuel. 

The following figures supplied by the Belfast Omnibus 
Company relate to lubrication with first pressing best 
English castor oil and show the relation between mileage 
and crank case dilution :— 

TABLE 7.—Effect of Mileage on Dilution. 
[Castor OIL LUBRICATION. ] 


Insoluble Matter. 


Dilution. 
2 3 
Per Cent. Per Cent. 
123 | 8 0°54 
261 0°84 
496 | 1°36 
615 | 1°55 
862 1°84 
986 2°31 








Whereas it becomes necessary to change the lubricating 
oil after 1,500 miles when a mineral oil is used in conjunc- 
tion with a tar oil fuel, a much longer period is possible 
when castor oil is employed, and in some cases a mileage 
of 5,000 has been realized, though a more normal figure 
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is 2,000-3,000 miles. In one case where castor oil was em. 
ployed, it was necessary to change the oil three to fou; 
times as often as was necessary when the engine was 
running on petrol. 

In one case it was reported that piston seizures and 
general bearing tightening occur when ordinary lubricat. 
ing oils are used, but not when castor oil is employed. 

(c) Decarbonizing. 

The mileage after which decarbonizing becomes neces 
sary depends largely on the carbon residue of the fuel, 
According to one user, decarbonization was necessary after 
3,000 to 4,000 miles when the carbon residue was below 
0°03 per cent. and after 1,500 miles when the residue was 
higher. 

In some cases a mileage as high as 20,000 has been 
realized before decarbonzing was undertaken. In the ex. 
perience of one user, the mileage after which decarboni- 
zation may become necessary ranges from a few thousand 
to many thousand miles. The lowest figure reported was 
1,000 miles. 

(d) Mechanical T'roubles. 
_Under the heading of Mechanical Troubles considera. 
tion must be given to gumming in the valves or plugs, 
sooting in the plugs, overheating troubles, and abnormal 
wear. 

Among factors responsible for gumming trouble are the 
temperature of vaporization of the fuel, the carbon 
residue of the fuel, and the nature of the lubricant. Too 
low a temperature of vaporization is likely to cause stick- 
ing valves and gummed piston rings. A low carbon 
residue in the fuel and the use of castor oil as a lubricant 
re-act favourably on gumming troubles and, under favour. 
able conditions, gumming due to a tar oil fuel may be no 
more serious than is experienced with petrol. Where 
trouble has occurred it has been either on the inlet valves, 
valve stems, or piston rings. ‘Though the valves may gum 
up on an overhead valve engine, this does not happen with 
sleeve valves if a castor oil lubricant is employed. The 
head rings may, however, gum up. The plugs are gener- 
ally not troubled with gum formation. In one case, how- 
ever, serious gumming occurred. No sooting of the plugs 
has been experienced by a number of users of tar oil 
fuels, though others have found it to occur to a somewhat 
greater extent than it does when petrol is employed. In 
one case the plugs are cleaned daily, and in another case 
are reported to need frequent changing due, however, not 
to sooting, but to gumming. A bad air mixture may often 
be responsible for causing sooting in the plugs. As re- 
gards overheating, the general experience is that none 
occurs. Some users are reported to have found that the 
engine runs much cooler on tar oil fuel than on petrol. 
Two cases are reported in which the engine tends to run 
hot on tar oil fuel. 

There are occasional instances of carbon deposits in the 
manifold, and, in one case, in the vacuum pipe running 
to the servo brake system. Mention has already been 
made of the desirable features to be sought for in mani- 
folds with a view to the avoidance of such occurrences. 
In one case, where two lorries showed a different perform- 
ance, the opinion is expressed that a manifold with a rough 
interior is not as good as is one with a smooth interior. 

Reference has also been made to the liability to fracture 
shown by the special manifolds employed in some six- 
cylinder engines for use with the Solex Bi-Fuel system. 
One user is attempting to overcome this drawback by the 
use of a Nicrosilal manifold. . 

Some users find that tar oil fuels are not responsible 
for any abnormal wear. The following individual in- 
stances of abnormal wear may be quoted: 


(a) Inlet valve stems. ; 

(b) Crankshaft main bearings, bottom end, and cylinder 

walls. 

(c) Cylinder. 

(d) Big end bearings (only, however, when a mineral oil 

lubricant is employed). 

(e) Valves and valve seatings. 

Figures for increased wear in various parts of the engine 
as. given by the Belfast Omnibus Company are shown 11 
Table 8. 

TABLE 8.—Increased Weayv Due to Tar Oil Fuel. 


Approximate Increased Wear Relative 
to Petrol. 
I 2 


| Position. 
} 
} 


Per Cent. 

| Cylinder 

| Timing chain 

| Timing gear . 

| Gudgeon pin. . 
Big end bearing . 

| Journals . 7 

| 
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TABLE 9.—Tar Oil-Petrol Ratios. 
four cas : 








™ Galls, | Gals, | Ratio 
User. Vehicle. Mil Bay . ar Oil- Remarks. 
and ai omers es Tar Oil. | Petrol. Setrel, semua 
Cat. I 2 3 4 5 6 7 
Burt, Boulton . Leyland lorry 18,106 | 1,952 ggt 2°0 
Midland . . | Leyland . 5,600 |. 861 311 2°8 
ces A.E.C, a a 3,700 507 92 5°5 Long distance work 
uel, G.L. & C. Co. . eee 85" ee ls. “GE 100°9} 4°79 o'7 6°8 Long run 
fter (benzole 
low mixture) ' : : ; 
a 6,636 285 87 ., 3°3 Runs of 3-4 miles with engine off during 
yas stops 
6,660 | 171 276 ,, 0°62 Runs shorter than 1 mile with engine 
een . left on during stops 
ex. Edinburgh . Leyland 4-cylinder bus | 10,016 | 1,042 385 2°7 
ze A.E.C. 6-cylinder bus. 6,286 | 805 367 2°2 
vnl- Daimler 6-cylinder'bus | 12,194 | 1,358 785 1°73 
and Leyland 4-cylinderlorry 13,473 | e212 go8 2°4 
was Rochdale + «+ «+ | 30cwt, and 6-ton lorries I°o 
Belfast Omnibus . . | A.E.C, 416 type'bus . 2°9 
A.E.C. Regal type ‘bus 2°3 
L.G.O.C. t. & Sai 3°0 
Ta- LT 'bus . 2°2 
igs, 
nal 
According to the same authority, tar oil fuel was found Belfast Gas.—On the whole, Yes. 
the to have a very deteriorating effect on all brass and copper Belfast Omnibus.—No. 
On component parts. A further drawback encountered by this Scottish.—Question not answered. 
oo user was the fact that considerable frothing of the fuel Edinburgh.—(Apparently satisfied, since large savings 
ck- was experienced through the standard autovac operation are reported.) 
On resulting in an enormous amount of fuel vapour being Daimler.—Not very satisfactory. 
int drawn into the induction pipe at the change-over period of Yorkshire.—Very satisfactory on certain wagons, especi- 
ur- the autovac atmospheric valve. This defect could not be ally on Leyland §.Q.2 type, and in lesser degree on the 
no eliminated by the fuel producers. Water contamination lLeyand R.A.F. type. The Leyland Hippo (high speed 
- of nor fuel = greatest difficulty experienced under a nn ne has pet been particularly satisfactory. 
’ operating conditions. __ : igan.—Very unsatisfactory. 
im The question of frothing and the presence of water in L.T.C.—General experience not very satisfactory. Dis- 
ith the fuel have not been referred to by any users other than appointed with results obtained. 
4 the Belfast Omnibus Company. Manchester.—(Discontinued owing to the objectionable 
W- (11) THe QuESTION OF MAINTENANCE. ee erience is satisfacto1 
; rlas — sral expe , s actory. 
igs Some users find that maintenance costs are either not Cardiff.—Satisfactory oo the camevianeahel point of 
oil increased or are but slightly increased when tar oil fuel is view, : 
a used. In other cases, the — has — used aay 
n sufficiently long period to enable a reliable opinion to be _ eee ; ' = - 
se formed. The Belfast Gas Department states that main- (14) GeneraL Conciusions RELaTive To THE Use oF Tar 
ot tenance costs when tar oil is used wed a —- of 15-25 Oms 1n Mosite Spark Ienition ENGINES. 
en per cent. over petrol for equal mileage. In one case it iia ‘ : , — — 
e- is stated that extra costs amounting to 0°1 pence per mile > — be b grew = utes One the age Gp or ae carried 
he are incurred for decarbonization. One user states that a yd se ae ay ~ De e use 0 ro ing od 
he maintenance costs with tar oil fuel are more than double re : ae ae ae | il, —— ~ “g pelle cgaptcgayn: ‘h 
I. those associated with the use of petrol, and another finds —— oe eee a ao ld he un se “th 
0 that the costs are considerably increased. uels, Ait is not surprising that this should have been the 
case, since the complete re-designing of an engine is a 
1e (12) THe Tar Or/Perrot Ratio. formidable task and could not be expected to be under- 
Ig In a vehicle in which tar oil fuel is used for running oe taken unless there was a likelihood that— 
21 idli io i hi ani F ‘ . 
7 petrol for idling, the ratio in which the two fuels are use iad lene qnentities of ealtaiiic tur ofl fui coald te 
| depends on the type of journey. , Where the runs are available all over the country and obtainable as 
S. shorter than a mile and the engine is left on during stops neadil ty ee ‘ : 
4 the ratio. of tar oil to petrol may be as low as 0°62. On y as p ’ 
h the other hand, a ratio as high as 68 may be realized on (b) the fuel would be of a standard quality, and 





long distance work. In view of the low cost of tar oil fuel 
relative to that of petrol it is obvious that the lowest 
running costs are obtained when the fuel ratio is a high 
one. Some users have felt dissatisfied because, in their 
experience, the fuel ratio has been low. This has, how- 
ever, been due to the shortness of the journeys undertaken 
by their vehicles. Table 9 shows the ratios reported by a 
number of users. 
(13) Users’ Views on Tar O11 FUELs. 


The opinions formed by users as a result of their experi- 
ence with tar oil fuels in mobile engines are given below. 
The views were expressed in reply to the question, “i 
general experience satisfactory or otherwise? ’ 

Burt Boulton.—Proposition not very interesting for com- 
paratively short journeys in a very congested area though 
on longer runs there might be something to be saved by 
the use of the Bi-Fuel equipment. 

Midland.—While a definite measure of success can be 
obtained with care, the margin of saving after taking into 
account the increased maintenance costs is very small, and 
from the average contractor working under keen competi- 
tion one cannot expect the necessary care in the handling 
of the proposition. ; 

G.L. & C. Co.—Yes, satisfactory. | 

Mowlem.—In every respect beneficial. _ = 

L. & S.C. Transport.—Excellent on 4-cylinder engines. 

Lancashire.—Mixed with petrol, giving fairly good 
service. , . 

Newcastle.—Satisfactory with one vehicle. Not quite 
satisfactory in the case of a new vehicle fitted by makers 
with the Bi-Fuel system. 





(c) the demand for the special engines would be large. 


It seems doubtful whether any of these conditions could 
be realized. 

Promising though the prospects appeared when the 
original reports from Belfast became available, it must, 
unfortunately, be considered that the attempt to popu- 
larize the use of coal-tar oils has, in large measure, failed. 
The Belfast Omnibus Company after using some 72,000 
gallons of the fuel in 28 omnibuses over a period of nearly 
two years have reached the conclusion that their experi- 
ence is unfavourable and have discontinued the use of the 
fuel. The London General Omnibus Company quite early 
in their work formed the opinion that the use of’tar oil 
fuel in their fleet of omnibuses is impracticable. It is left 
to a few enthusiastic users to secure such supplies of fuel 
as they can and to reap some advantage in a saving in 
fuel costs. In the long run, however, they too may find 
that the disadvantages outweigh the advantages. 


Further developments might be expected from the 
makers of engines and their accessories. Much valuable 
information has already been gained which might pave the 
way to ultimate success. It is likely also that modifica- 
tions in the nature of the fuel might be required. The 
question as to who is to finance further work needs con- 
sideration. Car manufacturers are unlikely to do so unless 
they can be assured that prospects are promising. The 
carbonizing industry has most to gain from the successful 
development of the use of tar oil motor fuels, «nd might, 
therefore, with reason, be expected to pursue the matter 
further. 
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Ill. COAL TAR OILS IN STATIONARY SPARK 
IGNITION ENGINES. 


The only information obtained on the use of coal tar 
oils in stationary spark ignition engines relates to exper!- 
ments carried out at Belfast. 

In the case of a single-cylinder 4}-n.p. National gas 
engine, the engine had been fitted with a Ford variable- 
jet carburettor to enable it to be converted from the use 
of gas to petrol. The engine was converted to the use of 
tar oil by the provision of a creosote fuel tank at a cost of 
less than ten shillings. The compression ratio was altered 
from 7:1 to 8:1. The engine is started on petrol and 
changed over to creosote fuel within three minutes by 
means of a two-way cock. First pressing castor oil is used 
as lubricant. Ignition is advanced by one tooth above the 
normal advanced position. On tar oil fuel the engine ran 
more smoothly than on paraffin or petrol, this being not 
surprising in view of the high compression ratio. | The 
engine could idle for an indefinite period on tar oil fuel 
and no knocking occurred at low speeds. The exhaust 
gases were good. The engine was more flexible on tar oil 
fuel than on paraffin or petrol. The consumption of tar 
oil fuel per hour is given as less than 1 pint per hour in 
comparison with a volume exceeding 1 quart when petrol 
was used. Less gumming was caused, and, after 1,200 
hours, less carbon was formed than was the case with 
petrol, and no sludging occurred when the lubricant was 
eastor oil. No sooting occurred in the sparking plug. The 
maintenance costs are stated to have been cut down by 
two-thirds as a result of the use of tar oil fuel, troubles 
being completely absent. Mr. J. D. Smith writes: et 
cannot speak too highly of the success obtained by the 
use of creosote fuel for stationary engines from the point 
of view of economy and low maintenance charges. From 
results obtained by users of stationary engines, I feel satis- 
fied that in the near future a high percentage of this type 
of engine will be converted to the use of this fuel.’’ 

Mr. H. H. Thomas, in a report to the Liverpool Gas 
Company on his visit to Belfast, refers to the use of 
creosote fuel in the following types of stationary 
engines :— 


(a) 34-h.p. Armstrong Whitworth Petrol Engine. 


The engine has a single cylinder with side valve and 
Amac carburettor and is water-cooled. A hot air intake 
is the only addition which was made to the original 
engine. 

This engine and the converted National gas engine re- 
ferred to above are employed in conjunction with an 
electric generator for the production of light and power. 
The fuel costs were reduced from 14s. per week, when 
petrol was used, to 1s. 11d. when creosote fuel was adopted. 


(b) 10-h.p. Crossley Engine. 


The engine, which was equipped with two carburettors, 
was designed to run on paraffin after being warmed up on 
petrol, and was fitted with a paraffin vaporizer. Creosote 
fuel is being used without any structural alterations to the 
engine. Seven gallons of creosote oil replace ten gallons of 
paraffin. 

These engines are giving complete satisfaction on tar oil 
fuel, but it must be remembered that a stationary engine 
running at constant speed with a steady load is an entirely 
different proposition from a car engine for which the speed 
and load must be variable within wide limits. 


IV. COAL TAR OILS IN COMPRESSION IGNITION 
ENGINES. 

The high spontaneous ignition temperature of tar oils 
is a drawback to their use in compression ignition engines, 
especially in those of the high-speed type. The spon- 
taneous ignition temperature of a petroleum Diesel oil in 
oxygen is approximately 250° C., whereas that of a tar 
oil is in the neighbourhood of 450°-500° C. or even higher. 
For a compression ignition engine a fuel with a low anti- 
knock rating is required, whereas the reverse is the case 
for spark ignition engines. Hydrocarbons of the paraffin 
type are, therefore, better for use in compression ignition 
engines than are aromatic hydrocarbons. 

Whereas petroleum oils ignite readily and develop their 
pressure slowly during combustion, there is a considerable 
time lag in the case of tar oils, and this is followed by a 
sudden development of pressure responsible for Diesel 
knock. 

In engines having lower compression ratios than are now 
customary, the feature of the sluggish ignitibility of tar 
oils could be nullified by the injection of a pilot charge of 
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a petroleum oil prior to the injection of the main cha:ge 
of tar oil and amounting to about 5 per cent. of the main 
charge. ‘The difficulty of delayed ignition could also be 
overcome by the injection of the fuel in advance of ‘op 
dead centre. This, however, is impracticable in an engine 
working with a high compression ratio. In pre-war Diese] 
engines it was customary to inject the oil together with air 
whereas now no air is used. This departure renders the 
use of tar oils in modern engines more difficult. 

A number of proposals have been made with the object 
of rendering possible the use of tar oils in high-speed com- 
pression ignition engines. 

The spontaneous ignition temperature may be lowered 
by the addition of a pro-knock material. The substances 
useful for this purpose are, however, costly.or must be 
added in rather large quantities. Ethyl nitrite is one of 
the compounds which has been tried. The pro-knock pro- 
perties of a variety of compounds were investigated by 
Hartner-Seberich and Horn. It is of interest that, of the 
compounds investigated by them, iron pentacarbony]l was 
found to be most efficient in reducing the self-ignition tem- 
perature of a tar oil. The pro-knock properties of iron 
pentacarbonyl are developed at a relatively high concen- 
tration, whereas, as is known, at low concentrations iron 
carbonyl is an anti-knock agent. 

Recently, D. B. Brooks” has found that ozone is an 
effective knock inducer, and proposes to investigate its 
application in connection with Diesel engines. 

Broche and his collaborators propose the use of a cata- 
lyst chamber in front of the combustion chamber. A 
suitable catalyst effects a considerable reduction in the 
ignition temperature of a tar oil. Their proposals are 
being investigated commercially by Gewerkschaft 
Matthias Stinnes in co-operation with the Biissing N.A.G. 
of Brunswick. Inquiries elicited the information that so 
far only bench tests on high-speed engines are being 
carried out, but that road tests on Diesel-engined lorries 
and ’buses will shortly be commenced. Further news can- 
not be expected until these road tests have been completed. 
Professor Nagel, in an address to the Engineers’ German 
Circle in 1933, mentioned the fact that a shock surface 
consisting of a metal sphere (3 in. diam.) situated about 
an inch from the oil admission orifice causes the oil spray 
to assume an umbrella form. This arrangement is re- 
garded by him as particularly suitable for tar oils. 

_Experiments on the use of low-temperature carboniza- 
tion tar oils in a Diesel engine are recorded in the Report 
of the Fuel Research Board for the year ended 31st March 
1930. .A Class H engine (30 B.H.P. at 375 r.p.m.), normally 
running on shale oil, was employed. The engine could not 
- _ cae mone _— 40 per cent. of tar oil mixed with 

er cent. shale oil owin e ati rticu- 
fall a0 Waker ee g to heavy detonation, particu 

With an improved nozzle in the fuel valve the percen- 
tage of tar oil was increased to 80, but erratic running, 
high maximum pressures, and heavy detonation occurred. 
Atomization was improved by modification of the atomiz- 
ing ring, and eventually it became possible to run on 
100 per cent. tar oil, and obtain satisfactory running at 
full power with a reasonable fuel consumption and normal 
blast pressure. Starting on tar oil presented no difficulty. 
_Dunn Brothers’ Successors, Ltd., have provided informa- 
tion as to their experience with tar oils in compression 
ignition engines. Stationary and mobile engines of various 
makes were employed. In the case of a Foden Gardner 
lorry, with a 6-L.W. engine, the mileage from April to 
December, 1933, was 40,000. The lorry was used on long 
distance work. Direct injection of the oil was employed. 
Lubrication was by means of Spurrier Glazebrook oil. 
Though engine performance was good, abnormal wear 
occurred in the cylinders and maintenance costs were in- 
creased. The general experience is reported as being un- 
satisfactory. 

F. A. Fitzpayne, in his paper to the Scottish Tramways 
and Transport Association,’ makes the following reference 
to attempts made by the Beardmore Company to run a 
high-speed Diesel engine on tar oil. 

The fuel consisted of a mixture of 80 per cent. tar oil 
and 20 per cent. standard Shell-Mex Diesel fuel oil, the 
latter having been added with a view to the production of 
a mixture having certain lubricating properties since at- 
tempts to employ tar oil alone gave rise to trouble with 
the fuel pumps. The calorific value of the fuel was 
18,000 B.Th.U. /Ib. and its specific gravity 0°941. The 
fuel was injected into the cylinder by the fuel pump, and 
no special heating or other device was used to vaporize the 
oil. The fuel consumption was 8 per cent. greater than 
with the straight Shell-Mex fuel, and the exhaust gases 
were similar to those obtained when straight fuel was used. 
With the mixture, very slight mis-firing occurred during 


10 Ozone as a Knock Inducer, J. Inst. Pet. Tech., 1933, 19, 835-844. 
1! Motor Transport, 3rd June, 1933. 
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starting up from cold, but firing was quite regular after a 
few minutes’ running. 

Since these experiments were made, the Beardmore 
Company have so much improved their fuel pumps that 
trouble from them would no longer be experienced. 


Thess are the following Appendices to the Report: 
Fuel Characteristics. 
:. Specifications for Tar Oil Fuels for Spark Ignition 
Engines. 
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8. Partial Statistics of Use and Consumption of Tar Oil 
Fuels in Vehicles. 

4. Savings in Fuel Costs when Tar Oils are Used. 

5. Development of the Solex Bi-Fuel System. 

6. Manifold and Carburettor Design for Tar Oil Fuel. 

7. Copy of Questionnaire. 

8. Bibliography of Recent Literature. 


The British Report to the International Gas Union 


A Note by JAMES JAMIESON, Edinburgh 


I have perused with interest the report presented by the 
Institution of Gas Engineers of Great Britain on the de- 
velopment of the use of gas for domestic purposes, and I am 
somewhat surprised that no mention is made of the policy 
of supplying gas cookers on free loan or hire-purchase, a 
policy which is established practice in practically all muni- 
cipal undertakings, and probably in many company con- 
trolled concerns. 

As far back as 1912 the Edinburgh and Leith Gas Com- 
missioners decided to supply three sizes of standard cookers 
on free loan. This decision was arrived at in view of the 
poor progress which the Department was making in com- 
parison with other towns in Great Britain. In the report 
presented to the Commissioners it was pointed out that in 
all cases where this policy had been introduced there had 
been a large demand for cooking appliances, and a marked 
increase in the gas consumption, leading gradually towards 
a reduction in the price of gas. Taking Dundee as an in- 
stance, the system was adopted as far back as 1906, and 
from 1905 up to 1912 the output was increased by over 35%, 
and the price of gas reduced by 7d. per 1,000 c.ft. 

Analyzing the figures for Dundee, it was observed that 
in 1905, which was the previous year to the adoption of 
cookers on loan, there were 2,264 cookers hired, or 5°2% of 
the total number of cookers, and in the following year they 
had 3,334 cookers, exclusive of hotplates, grillers, &c., on 
loan—an increase of 1,070, or 47°%—and the percentage of 
consumers using stoves had risen to 773. This progress 
steadily continued until by May, 1911, 8,807 cookers were in 
use, representing 18%, of the total number of consumers. 

Since the policy of free loan was introduced, the sales of 
gas in Edinburgh have increased rapidly, and to-day we 
have 34,000 cookers on free loan exeluding smaller appli- 
ances such as hotplates, oven burners, grillers, and boiling 
rings, which brings the total up to over 73,000. These ap- 
pliances are fitted free of cost and maintained and modern- 
ized without charge to the consumer, the cost of this work 
for the past year being approximately £6,000, which repre- 
sents less than 4s. per cooker per annum. It will be ob- 
served therefore that the free loan principle is strongly en- 
trenched in Edinburgh. and this is too widely taken advan- 
tage of to be easily displaced. Some may consider that 
this is a misfortune, but I am not disposed to view the 
position in that light. The majority of users of free loan 
cookers are not in a financial position to purchase or 
pay rentals and instalments of cookers, and they are the 
people who are least likely to be attracted by the more ex- 
pensive method of cooking by electricity. If they can 
afford the latter we have seen to it that gas can offer appli- 
ances on terms as tempting as those of electricity. 

I have analyzed the output of gas for the ten years fol- 
lowing the introduction of the free loan cooker, and some 
very interesting figures are brought out. In the case of 
ordinary consumers the percentage increase of gas used was 
18°35, and the number of ordinary consumers had in- 
creased by 9°9%. In the case of prepayment consumers 
the increased output was 149°6% and the increased number 
of prepayment consumers 46°2%. This would seem to indi- 
cate that the introduction of free loan apvliances brought 
the use of gas for cooking purposes within the means of the 
noorer class of consumer. The number of cookers on free 
loan increased from 1914 to 1924 by 67%, and for 
the following ten years the increase was 23°8%, showing 
that the saturation point was gradually being reached. In 
1924, when the high-grade appliance was introduced we 
adopted a hire-purchase scheme, the payments being 
spread by nine instalments over three years. This scheme 
was introduced along with a progressive sales policy and 
in the face of the free loan cookers. Surprising results were 
immediately forthcoming. Up to date we have put out over 


12,000 high-grade appliances on the high-purchase scheme 
and sold outright nearly 9,000 of these appliances. 


Extension of Hire-Purchase Scheme. 


In 1926 it was decided to extend the hire-purchase scheme 
to five years by 20 quarterly payments, and the output was 
practically doubled; and in 1934, after having taken a care- 
ful record of the conditions of cookers which have been on 
the district for a period of ten years, we decided that there 

was little danger in extending the period to ten years by 
40 quarterly instalments. The consumers under the agree- 
ment undertake to pay half of the instalments in the event 
of a broken agreement, so that the liability on the Depart- 
ment is little more than the cost involved in supplying a 
free loan cooker. 

The result of this extended payment scheme over ten 
years has proved to be very attractive to the consumers, 
and since the scheme was introduced in April of this year 
we have fitted 777 high-grade appliances on the ten years’ 
basis and 582 on the five years’ basis, making a total of 
1,359, while for the same period last year on the five years’ 
basis we fitted 741. The number of broken agreements for 
the period under review was 17, and this year a similar 
number has been recorded on the five years’ basis, while 
only one broken agreement so far has arisen on the ten 
years’ basis. I might add that i in arriving at the hire-pur- 

chase rates on the ten years’ basis we have made the cost 
the absolute minimum; indeed, the amount only covers the 
total interest charges, and a high-grade appliance is avail- 
able at a price of 5s. per quarter. 

It is interesting also to note that this hire-purchase sys- 
tem is gradually replacing the free loan system, and, of the 
cookers fitted since April of this year, 200 on the five years’ 
hire-purchase and 399 on the ten years’ basis have replaced 
free loan cookers, so that of the 1,341 cookers fitted 599 have 
replaced free loan appliances. 

On the subject of prices of domestic appliances, I am in- 
terested to note that the lightly constructed steel pressed 
but attractively finished apparatus is being recommended. 
Our experience with this type has not been a happy one, 
and it has not found favour with our consumers. This type 
of appliance is shoddy in comparison with our up-to-date 
appliance, and while there may be no necessity for con- 
structing an appliance which will last a lifetime, neverthe- 
less I would not like to see the general adoption in our 
country of cookers of similar design to those used in 
America or on the Continent. It has been our policy in 
Edinburgh to sell only the best and most reliable types of 
cookers, and, in order to offset the somewhat higher price, 
to concentrate upon devising attractive schemes of instal- 
ments. We also supply water heaters and fires on Hire and 
hire-purchase terms, and similar success has been met with 
in this direction. It may be interesting to mention that in 
1924 the Electricity Department inaugurated a scheme 
whereby electric cookers could be supplied on hire, the 
annual charge for the hire of a family cooker being fixed at 
30s. per annum. and that of a smaller sized cooker £1 per 
annum. From 1924 to date 1,058 cookers have been fitted 
under this scheme, whereas the number of free loan gas 
cookers which have been fitted has increased by over 6.000, 
and we have sold and hire-purchased nearly 23,000, making 
a total of 28,000 as compared with 1,058 for the Electricity 
Devartment. 

It might be interesting to mention also that the expendi- 
ture shown in the accounts of the Electricity Department 
for the maintenance of the electric cookers is greater than 
the revenue which they have collected from the hire of 
these appliances, so that in effect the scheme has been one of 
free loan. 
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The Building Exhibition at Olympia, the nineteenth of the series held biennially, stages a display 
in which the Gas Industry is well represented in almost every phase of its usefulness, and is 
indicative of the essential part the Industry plays in assisting the architect and builder in the 
planning and construction of the modern dwelling. We have endeavoured to give below a 


One of the largest and most comprehensive displays in 
the Exhibition is that of the Gas Light and Coke Company, 
which was designed by Mr. Walter Tapper and executed in 
an attractive colour scheme of primrose and green, with 
the Company’s name on the facia in tubular letters of 
stainless steel and Mr. Therm’s cheery figure on the walls 
inviting the visitor to ‘‘ Come and see how to get up-to-date 
with gas.’’ The four outside walls of the stand are devoted 
respectively to refrigeration, including two built-in models, 
water heating, with the various types of heaters arranged 
in niches and delivering hot water into a common stainless 
steel trough, central heating, showing the thermostatically 
controlled coke boiler and a diagram of the new hopper 
fed boiler, and domestic coke heating for the living room, 
featuring ‘‘ Metro,’’ ‘‘ Kempton,” and ‘ C.C. ”’ units. 

Inside the stand sections are devoted to showing radia- 
tors and the various colour finishes in which the modern 
gas fire may be obtained, particular stress being rightly 
laid on the new switch-on models operated from cocks at 
hand level. All the latest cookers in attractive colours to 
harmonize with the kitchen decoration are shown, together 
with the Company’s “‘ gadget table,’’ which is now a regu- 
lar feature of their showrooms, and admirably sets forth 
all the smaller appliances which can be conveniently 
** plugged in to gas.”’ 

This stand also contains two examples of the type of all- 
gas kitchen that is being used on modern housing estates. 
One of the kitchens has been specially planned by Mr. E. 
C. P. Monson, architect of the Islington Borough Council for 
municipal housing schemes, while the other is being used by 
Waddington & Son, builders, in the houses which they are 
putting up at Kingsbury. 


Gas in the Modern Flat. 


A most interesting exhibit on the stand of the South 
Metropolitan Gas Company is a model of a block of flats 
nearing completion in St. Mary’s Road, Peckham, in which 
the Company are to be congratulated on obtaining the 
whole lighting load in addition to the cooking and water 
heating. The lighting unit specially designed for the 
living room in view of the low ceilings is demonstrated on 
the stand, together with a number of other very attractive 
lighting fittings of the wall bracket, pedestal, and table 
variety. The equipment at the above mentioned flats in- 
cludes ‘‘ Metro ”’ coke fires for room heating, ‘‘ Metro ’”’ 
geyser serving bath and sink, together with gas plug points 
in bedrooms for portable appliances. 

The Company’s exhibit as a whole demonstrates how the 
essential domestic services—lighting, heating, cooking, and 
water heating—can be provided in an attractive and inex- 
pensive manner by installing modern gas and coke appli- 
ances. Of the latter, mention may perhaps be made of the 
‘*Metro’’ unit B coke fire which has been adapted for 
fireplaces fitted with back boilers. This unit is claimed not 
only to heat the water more quickly, but will keep the room 
warmer, lessen the labour of fire-making and hearth and 
grate cleaning, and reduce fuel costs. The unit, whose fit- 
ting is simple and inexpensive in normal fireplaces, contains 
a gas burner by which the coke is ignited quickly, and the 
new fire front is stated to reveal a glowing fire within ten 
minutes of lighting up. 

** Metro-Coalite ’’ and the ‘‘ Lumetro ”’ grates are also 
shown in operation, while an ideal combination for provid- 
ing hot water for domestic purposes is indicated in a 
** Metro ”’ coke fire fitted with a back boiler for winter use, 
for it warms the kitchen or living-room as well, and a 
** Metro ”’ multi-point gas-operated water-heater for sum- 
mer use. Either system can be brought into use by the 
simple operation of a valve, and the neat fitting work is 
particularly noticeable. 

Finally, ‘‘ Metro’’ gas cookers with oven heat control 
are shown in labour-saving finishes, and in types for both 
artisan and residential property, and also a neat little plug- 
in safety heater to keep the car radiator warm in frosty 
weather. 


A Comprehensive Display. 


The exhibit of the Parkinson Stove Company, Ltd., dis- 
plays a wide range of well-designed, practical, and economi- 
cal gas appliances. 

The Parkinson gas fires and plaques have been carefully 


general survey of the exhibits of more direct interest to our readers. 





designed in close collaboration with the architect and 
builder, and a large amount of labour is saved by the 
ingeniously simple method of installation. The latest de- 
velopment in gas fires is being shown for the first time. 
This fire, the ‘* Paravex,’’ only costs approximately $d. per 
hour to run, projects a remarkable amount of heat, and, 
being extremely light, is easily portable from room to 
room. 

The ‘‘ Minette ’’ cooker is an excellent example of the 
result of the close study of the architect’s and builder’s re- 
quirements, and it can also be fitted with a splash plate, 
which will form a draining board when closed down. 

The larger cookers are represented by. the ‘‘ Calthorpe ”’ 
and ‘‘ Newpark ”’ series, and are available with ‘‘ Ajusto ”’ 
automatic oven control. These cookers are shown in vari- 
ous porcelain enamel finishes. A_ distinctive mottled 
enamelled gas wash-boiler is another interesting exhibit. 

A full range of Parkinson gas water heaters in up-to-date 
finishes is displayed in operation, while the ‘ Indusa ” 
heater and ‘‘ Cabinette ’’ radiators—for economical heating 
by gas—together with the new ‘‘ Compass ”’ fire, which can 
be vented by bottom flue system, are included in the com- 
prehensive range of Parkinson heating appliances. An en- 
tirely new type of radiator, the ‘‘ Ubic,”’ is also shown. 
This novel heating appliance makes use of the principle of 
employing a comparatively large amount of low-tempera- 
ture radiant heat, which, by means of special reflectors is 
projected forward in slightly diverging beams; in fact, this 
type of heating can be described as directional low-tempera- 
ture heating. The effect of this heat is extremely comfort- 
ing and pleasing, with a complete absence of the sensation 
of - scorching. he gas consumption is stated to be only 
12 ft. per hour. The “‘ Ubic ”’ heater can be fixed with the 
pay see simplicity, and is ideal for modern housing schemes 
or flats. 


Water Heating Exhibits. 


A large number of firms are showing gas water heaters of 
various kinds. Among these, a new small multi-point 
heater by Ascot Gas Water Heaters, Ltd., is of interest, 
bringing as it does the multi-point heater within the reach 
of the smaller property owner. This appliance, like its 
larger counterpart, the ‘‘ Ascot ” heater, is fool-proof in 
operation, and is finished in white porcelain enamel with 
chromium plated fittings. Another interesting appliance 
in this display is the “‘ Ascot ’’ automatic sink water heater, 
which may be fixed in place of the cold tap and supplies 
hot, cold, or tepid water instantaneously at will. This 
stand is effectively lighted by gas, fitted up by the Gas 
Light and Coke Company in co-operation with Messrs. Wm. 
Sugg & Co., Ltd. 

The display arranged by Messrs. Clarkhills, Ltd., also 
demonstrates how an unlimited supply of hot water can be 
obtained from any of Clarkhills’ multi-point automatic gas 
water heaters simply by turning on he hot tap in any part 
of the house. They are demonstrating their white porce- 
lain enamel ‘‘‘ Thermo ”’ multi-point heater which has an 
output of 3 gallons per minute, and also the Clarkhill 

Minor ”’ in various finishes to suit the decorations. The 
“* Vauxhall ”’ sink storage heater, which supplies hot or 
cold water from one tap suitable for sink or lavatory basin 
and eliminating the necessity of having extra taps, is also 
shown working. All Clarkhill heaters are now fitted with a 
safety control valve, which prevents the possibility of over 
heating the machine. ; 

Many types of geysers and multi-point water heaters in 
attractive finishes are to be seen on the stand of Messrs. 
Ewart & Son, Ltd., of Euston Road, N.W.1. Their new 
model “‘ Califont de Luxe” is of particular interest b\ 
reason of the fact that all the fittings are enclosed in an 
outer casing of hard-fired white porcelain enamel, while 
new type of chromium-plated wall bracket is provided for 
easy fixing. This geyser is stated to supply hot water at 
the rate of 3} gallons per minute. 

a Tn addition. to other geyser models, including the 

_Vivo ”’ multi-point heater, the firm have an interesting 
display of coloured porcelain enamelled baths and lavatory 
basins, in addition to an example of their well-known coni 
cal roll system of copper roofing, and the “ Emperor ”’ 
smoke cowl. 

Messrs. Fenlon & Son, Ltd., also have working exhibits 
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of modern geysers and water heaters in white and coloured 
porcelain enamel finishes.. Their new ‘‘ XL ”’ geyser is 
shown for the first time, together with other examples of 
their well-known models. 

Various hot water systems are represented on the stand 
of the Hurry Water Heater Company, while an interesting 
departure for this firm is the manufacture of a cooker 
which, though of standard dimensions, sells at a very 
reasonable price. It is finished in coloured vitreous 
enamel, has thermostatic oven control, and three boiling 
and one simmering burner on the hotplate in addition to 
the griller. 

This Company’s new model wash boiler is also a very 
pleasing looking appliance in attractive colour finishes 
with a white enamel table top. A neat and compact unit 
js provided in the firm’s * Ottawa ”’ water heater and linen 
cupboard in one cabinet, which may be installed on the 
ground floor or upstairs as the sole means of supplying hot 
water, or will operate in conjunction with a solid fuel 
boiler. 

Among other water heating appliances, an attractively 
finished multi-point machine known as the ‘‘ Hot Wash ”’ 
js in operation on the stand of Messrs. W. T. Mitchell & 
(o., Ltd., of Stoke Newington, a feature of which is the 
safety device whereby the gas cannot escape should the 
pilot go out for any reason, This appliance is manufac- 
tured on sound engineering lines and may be obtained in a 
number of different sizes. 

A very colourful display of geysers is to be seen on the 
stand of New Geysers, Ltd., whose single and multi-point 
heaters are supplied in white, pink, cream, green, and 
blue enamel finishes. Their new pattern “ Reliafont ”’ and 

Autofont ” for multi-point as can be fitted in con- 
junction with existing hot water systems. The latter is 
the firm’s latest design, having a square case which en- 
closes all the working parts. 

Automatic gas water heaters to meet every hot water 
requirement are shown by the National Gas Water Heater 
Company, Ltd., who manufacture small and large storage 
systems, instantaneous multi-point appliances, and large 
volume water heating units, capable of dealing with the 
largest hot water requirements for sports pavilions, hotels, 
cafeterias, &c. 


Central Heating. 


Central heating is one of those developments which the 
co-operation of the Gas Industry has assisted in making 
generally available; and the Building Exhibition naturally 
has much to show in this important direction. The com- 
forts, conveniences, and economies of central heating are 
too well-known to call for elaboration here, but the choice 
of equipment is a matter of importance if any such in- 
stallation is to be successful in every respect. 

Hot water supply and central heating for all household 
and industrial purposes are catered for by Messrs. Thomas 
Potterton (Heating Engineers), Ltd., whose exhibits are 
treated in a manner to conform with modern requirements. 
A working demonstration of hot water supply tor general 
household purposes, flats, &c., is shown by an ‘‘ Emperor ”’ 
thermal storage set working in conjunction with a 
chromium-plated towel rail, as an example of treatment 
for a flat where bathrooms are at the same floor level and 
require airing coils as adjuncts to the hot water supply. 
The apparatus acts under thermostatic control. Having 
regard to the increased demand for gas-fired central heat- 
ing apparatus, a special feature occurs in the display of 
the ‘* Rex ”’ series of gas-fired heaters in various sizes, one 
unit working a complete installation of radiators. The 
boiler has standard mountings, including bi-metal thermo- 
stat, in addition to which an example of remote-control 
thermostat is introduced. The ‘“ Rex” boilers exhibited 
range in capacity from 66,000 to 504,000 B.Th.U. hourly, 
and are shown in various finishes. An important addition 
to the completeness of this appliance is the fitting of a 
thermostatic lighting and safety device, which is in the 
form of a rod thermostat but works in the opposite form 
to that of the standard type, inasmuch as it shuts the 
passage of gas when it is cold, and opens it when the rising 
temperature warms it. 

On the coke side the ‘‘ Britannia ”’ boiler is shown for 
radiator work, while ‘‘ Domestikatum ”’ coke boilers for 
smaller property are also a prominent feature. The stand 
is lighted internally by gas, the fittings of which were 
supplied and installed by the Gas Light and Coke Company. 

Messrs. Crane, Ltd., of London and Ipswich, are exhibit- 
ing a range of heating equipment suitable for practically 
every type and size of building, for this firm manufacture 
everything required by the heating engineer, including 
_ ‘rs, radiators, towel airers, malleable fittings, valves, 

though their display consists largely of boilers and 
cailetene 

Ideal Boilers and Radiators, Ltd., also have a compre- 
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hensive exhibit of equipment, comprising domestic boilers 
for hot water supply, radiators for central heating, Ideal 
Rayrad, the flat-surfaced radiant radiator, and the ‘‘ Ideal 
Cookanheat ”’ for cooking, hot water supply, and radiator 
warming. There are also exhibited ‘‘ Ideal Britannia ”’ 
boilers for central heating and horticultural heating. 


Heating. 


Some interesting gas heating appliances, together with 
examples of simple flue construction in order to conserve 
space, are exemplified in the display of the Davis Gas Stove 
Company, Ltd., in conjunction with the Nautilus Com- 
pany, Ltd. Here, the value of the well-known ‘‘ Nautilus ”’ 
block for gas fire flues is ably de >monstrated, and the satis- 
factory chimney pull effected by such flues is indicated by 
letting a glass panel into an operating flue to indicate the 
draught on some suspended material within. The latest 
designs in ‘‘ Nautilus’’ marble and coloured cast-iron 
plaques for gas fire units of all types are shown, while 
there is also a comprehensive display of geysers and coke 
stoves. 

Of the latter, the ‘‘ Nautilus ”’ slow burning coke stove 
appears on view for the first time. This appliance is of 

cast iron and offers a large surface for radiation, the rate 
of combustion being under complete control. It is obtain- 
able in several colour finishes and is of pleasing appear- 
ance. 

Various forms of gas and coke fires are in operation on 
the stand of Messrs. Sidney Flavel & Co., Ltd. In the 
foreground is a striking comparison by means of a coke 
fire, a ‘‘ Metro-Log’”’ gas fire, and a ‘*‘ Lumetro ”’ imita- 
tion coke fire all in operation side by side. Gas mantel 
registers and various designs of up-to-date gas fires are 
shown, while the new radiant panel gas radiator is dis- 
played to advantage. This heater embodies the principle 
of the flat black panel, and it is obtainable in the form 
of an attractive built-in model. These heaters are simply 
convertible into safety types for garage use by standard 
fittings of explosion proof gauze. 

The firm’s ‘‘ Kabineat ’’ cooker, which has been described 
previously in these columns, now appears with improve- 
ments in a number of particulars since its first appearance 
at the Ideal Homes Exhibition. These include a simpler 
mechanism to fix the plate rack in one movement, closer 
fitting doors, stainless steel rims to the hotplate, rubber 
stops for the closing lid, and other points. This cooker, 
by the way, was awarded the Silver Medal of the Royal 

Sanitary Institute at Bristol in July. 

An entirely new “ surprise ’’ item shown by Flavels for 
the first time is their ‘‘ Paradise ”’ griller, which is of at- 
tractive grey mottled-enamel finish and is built up in sizes 
of one, two, or three gas grillers—modified forms of the 
gas cooker hotplate type—set below a horizontal rack on 
which the food to be grilled is placed. 

These grillers are entirely separate units, with heat-proof 
handles, and are set at the back in a sloping rack which 
enables the whole griller to be easily moved up or down 
according to the distance at which it is desirable to have 
the heat source from the particular foodstuff being grilled. 
The central burner bar is also reversible, so that the gas 
flame may be set to play directly upwards or to heat only 
the grill plate as required. 

On the stand of Messrs. J. Brockhouse & Co., Ltd., are 
displayed a number of their well-known “ C.C.’’ fires, to- 
gether with a new model gas-ignited coke fire with the 
water system combined. With this fire the grate dimen- 
sions and the overall depth are the same as that of the 
usual whole-piece fireback, and the fire is entirely sur- 
rounded by an easily renewable three-piece firebrick set 
carried in a rigid framework, greatly facilitating “ set- 
ting ’’ and connecting. The wrought-iron boiler is placed 
above and over the fire in a most accessible position, the 
water heating flue being formed by the front face of the 
boiler and the back of the single rocking flue plate.” The 

*‘ pull ’’ is therefore always upward, giving a bright fire 
with either flue in operation. The flues are straight and 
cannot choke or soot up, and the flue plate is easily re- 
moved for chimney and boiler access. The control is very 
simple. 

Another appliance of interest on this stand is the 
**Rotapan’”’ 4-compartment  gas-operated vegetable 
steamer for caterers, which will be more fully described 
in the forthcoming issue of the ‘‘ Gas SALESMAN.’’ 


A Cooker-Refrigerator-Sink Unit. 


Messrs. Electrolux, Ltd., have conceived a novel idea for 
a space-saving kitchen-scullery assembly. In an overall 
space of only 5 ft. they have set up a suggested unit 
assembly of kitchen services, including a ‘ Minette ”’ 
gas cooker and stainless steel sink and draining board, 
under which are built in a commodious ventilated cup- 
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board and a small air-cooled gas-operated refrigerator. 
This idea is well worth further attention, as its marketing 
as an “ all-in ’’ unit should prove very popular. 

Other models of gas refrigerators, both built-in and 
otherwise, are shown by this firm. 

It is of interest that a number of model kitchens set 
up in other parts of the Exhibition as examples of con- 
temporary design, include gas cookers, wash coppers, and 
refrigerators. 

An interesting exhibit is a typical two-room flat selected 
as the 1935 Flat in the Contemporary Interior Architecture 
Display. This flat is an example of one of those in a block 
called Marsham Court now being erected by Associated 
London Properties, Ltd. It is designed by Sir Aston Webb 
in association with Goldsmith and Osborne, A./A.R.I.B.A. 
The gas equipment is being carried out by the Gas Light 
and Coke Company and completely harmonizes with the 
interior decorative scheme. In this exhibit the water 
heating is effected by the “ all-in’? system. In the 
kitchen is a Parkinson ‘‘ Minette ’”’ cooker and ‘“ Freezo- 
lux ”’ gas-operated refrigerator. A ‘‘ Paravex ”’ portable 
fire is used for heating the bedroom, while in the living- 
room is a ** Portcullis ”’ fire in attractive surround. 

Coke screening is at the present time an important con- 
sideration in the Gas Industry, so that the ‘‘ Livewire ”’ 
vibrating screen exhibited on the stand of Messrs. Pegson, 
Ltd., of Coalville, Leicestershire, will prove of general 
interest. The vibratory movement of this screen is in- 
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tensive, yet gentle, and 1,800 live pulsations per minute 
are transmitted to the screen cloth by the vibrating »nit- 
which consists of only one moving part rotating in scaled 
dustproof bearings. 

** Urastone ’’ non-corrosible flue pipes and fittings, &c., 
are shown in great variety on the stand of Cellactite and 
British Uralite, Ltd., together with asbestos-ccment 
sheeting, flat, corrugated, and in other forms suitabic for 
gas cooker bases and sheeting for gas fire surrounds. 

An interesting feature included in the display of 
Turner’s Asbestos Cement Company (Branch of Turner & 
Newall, Ltd.), of Trafford Park, Manchester, is their new 
**Turnall’’ building slab, which is 6 ft. long by 2 ft. 6 in. 
wide, with a thickness of 2 in. Details of the “ tesis” 
which these building slabs have withstood are shown. 

The firm’s well-known Trafford Tile is also now manu- 
factured with a metal reinforcement, and this product, 
together with the T.A.C. system of reinforced asbestos, 
cement corrugated roofs of ‘“ Poilite ’’ sheeting, is ex- 
hibited in conjunction with a replica of the test structure 
used for the testing of these metal reinforced products. 

Messrs. G. A. Harvey & Co. (London), Ltd., are ex- 
hibiting a varied assortment of ventilators, both painted 
steel and copper, zinc and copper roofing, also the selection 
of steel equipment both suitable for the office, works, and 
the modern home. Steel cupboards, tables, shelving, 
adjustable and fixed storage bins, filing cabinets, clothes 
lockers, steel partitioning are worthy of mention. 


Modern Bakers Rely on Gas 


A fine tribute to gas at the Bakers’ and Confectioners’ Exhibition. 


The Gas Light and Coke Company arranged a stand on 
which were exhibited various representative examples of 
appliances of use to the baking trade, including ovens by 
several well-known makers. One by Messrs. Kent & Co. 
(Globe Works), Ltd., of Bow, embodied a device for inter- 
locking the main gas control and flue damper. The effec- 
tive insulation of the Kent oven was very marked, for, 
with the thermometer showing an inside temperature ex- 
ceeding the 450° mark, the exterior wall was literally cool 
to the touch. Another oven was by Messrs. Thomas Collins 
& Co., Ltd., of Bristol, a feature of which is that there are 
no complicated flues, the heating being direct, without 
steam tubes and so baffled that every possible unit of heat 
is utilized to the utmost. The burner arrangement is very 
simple and can be regulated to the finest degree, whiie 
thermostatic control can be fitted if desired—to include a 
special device of safety pilot light. 

Another of the ovens shown was the Cox ‘* Super Heat- 
Trap,”’ which is built on up-to-date principles, a high stan- 
dard of baking being accomplished by a system which is 
based on the laws of gravitation. Hot air, being lighter, 
rises to the top, and the cooler air falls. The act of driving 
on fresh heat, to take the place of that being used, expels 
the chilled products, so heating the oven to an even tem- 
perature throughout. This oven is built in one, two, three, 
or four decks, and a valuable feature is that after the gas 
has been turned down, the oven can be worked for several 
hours on stored heat, and even after the oven has been 
standing for 24 hours, the lost heat can be quickly regained. 

The fourth oven was by the Ellerstyle Engineering Com- 
pany, Ltd., and the walls of this are lined with 3 in. fire- 
bricks and 6 in. slag-wool insulation. 

In combination with this oven is normally fitted the 
firm’s ‘‘ Thermspray ”’ steam boiler to provide the neces- 
sary supply of steam at a suitable pressure to ensure that 
the bread has a perfect crust. With a capacity of three 
gallons this boiler has a gas consumption of less than } 
therm per hour, and a working pressure of 25 lbs. is easily 
maintained. On the desired pressure being attained a 
pressurestat comes into operation cutting down the gas 
supply, thereby avoiding overheating and waste. The ap- 
pliance requires very little space, as it measures but 29 in. 
in height with a diameter of 15 in., so that it can be easily 
accommodated alongside the main oven. The fittings in- 
clude a governor, water level indicator, back pressure 
valve, pressure gauge, safety valve, and drain cock. A 
semi-rotary pump (hand operated) for feeding water to the 
boiler is also included, together with a steam injector for 
one oven. It is finished in polished stainless steel, and is 
er to 100 lbs. pressure, thus leaving a high margin of 
safety. 

The effective lighting of oven interiors, now made neces- 
sary by the increased use of steam in bakehouses, can be 
provided by gas. A gas-illuminated light box made by the 
Ellerstyle Engineering Company was exhibited. This light 
box is fitted with an incandescent gas burner operated by 
means of a switch on the oven front, and the complete 
fitting is attached to a slide which allows of easy access to 


the burner for cleaning purposes. An iron disc, controlled 
by a handle on the oven: front, protects the glass when 
firing side-flue ovens, and the burner is provided with a 
by-pass so that it can be switched on at will. This is a 
great improvement on the old pattern where it was neces- 
sary to stretch the arm through the box. 

It should be noted that all the above-mentioned firms 
were displaying these ovens in addition on their own stands. 

The demonstrations by the Ellerstyle Engineering 
Company were a particular tribute to gas, for, in addition 
to the appliances already referred to, an expert baker was 
producing French and Vienna bread with the help of a gas 
heated water temperer and gas refrigerator—the latter je- 
ing used to preserve the dough in good condition if it is not 
desired to bake it all immediately. There would seem to 
be a further outlet for the use of larger types of gas-oper- 
ated refrigerators in this direction. 

Before leaving the products of this firm, reference shouid 
be made to their ‘‘ Thermtrap’”’ Junior gas-fired oven, 
which has three separate baking compartments externally 
heated, the products of combustion not entering the baking 
compartment. The bottom oven is supplied with a tiled 
sole and the remaining two with metal soles. The doors 
are cast-iron, having aluminium ends and front of 
chromium plated copper lagged with slag wool, the oven 
being lagged with 4 in. slag wool all round. The heating 
is by means of luminous bar burners, a by-pass with cock 
being provided adjacent to each burner. 

Further appliances displayed on the Gas Light and Coke 
Company’s stand included an ‘‘ Equator ”’ thermal storage 
water heater, a “‘ Freezolux’’ model D4 refrigerator, a 
**G.L.C. ”? doughnut fryer, and an example of the type of 
burner normally used for converting ovens to gas firing. 
The doughnut fryer is a very neat apvliance constructed 
of planished steel, with chromium plated fittings. It can 
be obtained with single or twin pans measuring 18 in. by 
18 in. by 6 in. deep and fitted with wire baskets and drain- 
off cocks. Useful side trays and a back-splash complete 
this handy bakers’ accessory. 

Cabinets on either side of the Company’s stand con- 
tained examples of various products baked by well-known 
baking firms in gas-fired ovens. 

A gas baking oven of the steam-tube type was shown on 
the stand of the Dumbrill Plant and Engineering Company, 
of Beddington. This is known as the Dumbrill ‘ Super- 
Gas ”’ oven, and is the result of several years’ continuous 
experiment carried out by their own research engineers in 
co-operation with the Gas Light and Coke Company. This 
oven has two decks, either of which can be fired indepen- 
dently, so that ‘‘ smalls ’’ can be baked in one deck and 
bread in the other at the same time, any desired variation 
of temperature being obtainable at will. 

The Exhibition as a whole should do much to increase 
the prestige of gas in the eyes of the baking and confec- 
tionery trades, and indicated very clearly that gas is defin- 
itely the “‘ fuel of the future ” so far as these users are 
concerned. 
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Hot Water by Gas: Domestic Hot Water 
Supply and Central Heating 


By D. C. K. Parkinson, Aberdeen Corporation Gas Department 


[Paper presented at the North British Association of Gas Managers, Sept. 6, 1934.] 


The subject of hot water by gas is one which is attracting 
the attention of the Gas Industry very closely at the pre- 
sent time. During recent months, we in Aberdeen have 
been engaged in an intensive campaign for the sale of hot 
water appliances, which has resulted in some hundreds of 
circulating boilers being installed. Considerable interest 
has been created, and the public have been made to realize 
that in gas, at a cheap price, they have the ideal medium 
for the supply of hot water in the home. 

In addition to the domestic supply, our activities have 
also been directed to central heating by gas, and here, too, 
we have met with a considerable degree of success. Within 
the last year or two, twelve gas-fired central heating 
installations have been fitted, and all are working 
satisfactorily. 

In this paper I propose to deal with my subject broadly, 
and to give certain data and calculations which have been 
helpful to myself, and which, I trust, may be found 
interesting and useful to some of you. 


Value of Load. 


The important aim of the Gas Industry is to secure an 
increased load, and the supply of gas for domestic hot 
water and central heating will undoubtedly go a long way 
to help in this direction. It presents a large field which, 
up to the present, has been touched only on the fringe. 

Cooking by gas gave to the Industry a load which has 
become its mainstay, but, valuable as this load has proved 
to be, we have, I think, one even more valuable in hot 
water by gas; and one which will tend to increase our 
outputs during off-peak periods. 

The flexibility of gas as a fuel, its low running costs, 
combined with the high efficiency of modern gas ap- 
pliances, should ultimately ensure the capture of this load 
for the Industry. 

Central heating by gas-fired boilers is now possible on 2 
large scale, but, unfortunately, it is only a winter load. 
It is, however, extremely profitable. in that the revenue is 
high for a relatively low capital expenditure on services. 
As giving some idea of the value of this load, it may be 
stated that one central heating system in Aberdeen is using 
over 3,000,000 c.ft. of gas annually, equal to over 80 of the 
—_— gas circulators, which average about 100 c.ft. per 
ay. 


Types of Heaters. 


I propose now to discuss the different types of gas 
heaters: Geysers, circulators, and storage heaters. 


1. Geysers.—There are, generally speaking, two types of 
instantaneous water heaters, the single and the multi- 
point geyser. The relatively high gas consumption of 
these types of water heaters makes it imperative that 
adequate ventilation be provided, as well as supply pipes 
and meters of ample capacity. Maintenance costs are of 
necessity fairly high, especially when installed in premises 
where there is a constant demand for hot water, but, on 
the other hand, geysers have an advantage over circulators 
and large gas boilers, in that the running costs are lower. 

2. Circulators and Storage Heaters.—It.is not necessary 
to go into a detailed description of circulators and storage 
heaters. Suffice it to remind you that both can be had 
with maximum gas rates ranging from 10 to 100 c.ft. per 
hour, and with an efficiency in the region of 80%. In this 
paper I intend to confine myself to gas circulators, showing 
ow they can be used independently or in conjunction with 
a coal-fired boiler. Any figure given in regard to running 
costs of circulators can safely be taken to apply to self- 
contained storage heaters, as however well a hot water 
cylinder may be lagged, in my opinion it generally falls 
short of the storage heater in efficiency. 


Scale of Charges. 


If the use of gas for this purpose is to be encouraged, it 
should be arranged, if possible, to provide a preferential 
charge by way of rebates, discounts, or a block scale. 


Most important of all, the cost of other competing fuels 
should be borne in mind and met wherever possible when 
fixing the price of gas. 

The following are three methods by which this pre- 
ferential charge might be employed: 


1. Flat rates with rebates or discounts. 


In order to make an accurate charge under this method, 
it would be necessary to install a separate meter to register 
the gas used for hot water or central heating. Although 
an average consumption for the type of heater could be 
determined and discount allowed on that figure, this pro- 
cedure might lead to disputes. 


2. Hire charge including gas consumed. 


This method entails fixing a certain consumption for the 
particular appliance, to the cost of which maintenance, 
fitting, depreciation, and interest charges would be added, 
and from these one can arrive at an “all-in” charge. 
Rather a gamble perhaps, but the selling power of a 
scheme of this kind has proved to pay any Undertaking, 
by which it has been adopted. 


8. Block Scale (as in Aberdeen). 


Per Therm. 
For the first 5,000 c.ft. per quarter at 5°4d., or 2s. 3d. per 1.000 c.ft. 
next 45,000 Ks ed a O° RBs os OM. - 
ps 50,000 4°od., ,, 1s. 8d. a 
iat ie 150,000 2°O0.. » 38. 90. - on 
250,000 3°6d, ,, 1s. 6d. — 7 
ye J 500,000 3°4d., ,, Is. 5d. ~ ‘a 
For all over 1,000,000 = $°s6., «» I. O8 te ts 


This sliding scale, with a drop of 6d. per 1,000 after the 
first 5,000 c.ft., enables us to quote the price of 1s. 9d. per 
1,000, or 4°2d. per therm, to all prospective customers for 
gas-heated water, provided that they already use gas for 
cooking. To compete with electricity at 3d. per unit, gas 
of a calorific value of 500 B.Th.U. could be sold at 5s. 5d. 
per 1,000 c.ft. for water heating purposes. This figure is 
arrived at thus: 


telectrical unitat4d. . .... . 3,412 B.Th.U. 
At 90% efficiency gives. . ... . 3,07 (effective) 
7°7 c.ft. of 500 gas at 4d. (equivalent to 
5s. 5d. per 1,000 c.ft.). i = 3,850 
At 80% efficiency gives. . ... . 3,080 (effective) 


Domestic Hot Water Supply. 


Hot water circulations in dwelling houses may be classed 
in four distinct types, and, although there are numerous 
variations, the principles are similar. These are the (a) 
tank, (b) cylinder, (c) cylinder with towel rail, and (d) 
cylinder and tank systems. Each has its own peculiarities, 
and if success is to be assured, these peculiarities must be 
carefully considered before a gas circulator is fitted. 


(a) Tank System (fig. 1). 


As may be seen from the sketch, all draw-off tap are 
taken from the primary flow pipe between boiler and tank, 
the cold and hot water tanks being on the same level. This 
type of circulation is unsuitable for the addition of a gas 
circulator. Unless precautions are taken to check the 
water in the return pipe, mixed hot and cold water is to 
be expected; and, further, it is impossible to draw off the 
hot water from the top of the tank. 

It is advisable to have this type of circulation altered 
before advising a customer to fit a gas circulator. 


(b) Cylinder System (fig. 2). 


This is the most common type of circulation in modern 
houses, and, as all draw-off taps are taken from the 
secondary flow or expansion pipe, it will be seen that it is 
possible to draw off all the hot water available in the 
system, and, if a restrictor is fitted to layer the hot water, 
a small quantity can be drawn off a few minutes after light- 
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fig. 1 
"Tank Syslem . 


ing. The sketch illustrates a cylinder system with gas 
circulator fitted to work in conjunction with coal-fired back 
boiler. The following precautions have been taken—viz., 
a Y piece is fitted to the return pipe, and the flow pipe is 
carried up to the expansion pipe at the top of the cylinder, 
thus ensuring that inter-circulation cannot take place. A 
.restrictor has also been fitted in the return pipe which will 
give the desired stratification of the hot water. 

Stratification of the hot water is obtained by regulating 
the speed of circulation down to a point where the water 
leaves the heater at about 140° F. while the return pipe is 
still cold. This is accomplished by fitting a restrictor to 
the return pipe, and a chart is given by some firms showing 
the size of orifice to use with a given circulating head. In 
my experience, no fixed rule for this can safely be given, 
as the speed of circulation depends on (1) circulating head, 

(2) boiler power, and (3) resistance of flow and return 
pipes. To add to the difficulty of choosing the correct size 
of restrictor, it may be mentioned that the circulating head 
diminishes as the water in the cylinder is heated. Further, 
long flow and return pipes with a number of bends will 
sometimes give more restriction than is required. I would 
advise, therefore, that great care should he taken in fitting 
a suitable restrictor, as trouble will be encountered if the 
sizes given on makers’ charts are adhered to without proper 
consideration of the circulation as a whole. 


(c) Cylinder System with Towel Rail (fig. 3). 


A cylinder system with towel rail and secondary flow and 
return pipes differs only from the cylinder system in that 
heat losses are increased, thereby necessitating the installa- 
tion of a larger heater. 

It is necessary here to note the position of the secondary 
return pipe. If this pipe returns to the bottom of the 
cylinder gr to the primary return pipe, mixing will take 
place between hot and cold water when a tap is opened. 
To avoid this, a check or non-return valve should be fitted 
to the secondary return pipe, when, for reasons of levels, 
this pipe has to be connected in a low position. 


(d) Cylinder and Tank System (fig. 4) 


This type of circulation is fitted in large houses, hotels, 
&c., and ensures a plentiful supply of hot water at ‘all taps 
whether on the ground or top floors. It also has the added 
advantage that only a very small quantity of cold water 
need be run off before hot water is available at any tap in 
the system. The heat losses by radiation are excessive, 
but I will refer to these later. 

It is hardly necessary to say that if good results are to 
be obtained with any of the circulations described, the 
circulating pipes, both primary and secondary, together 
with the hot water tanks and cylinders, should be coated 
with some non-conductor of heat to minimize loss bv 
radiation. Slag wool, being practically non-combustible 
and unaffected by heat, is very useful for this purpose; it 
also has a high insulating efficiency. The thickness of slag 
wool on or around pipes should be not less than 1} in., and 
on tanks and cylinders a thickness of 2 in. is required. 
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Other lagging material, such as asbestos with plaster of 
paris, fossil meal, hair, felt, &c., can be used. 

It is important in calculating heat losses to remember 
that no insulating material can give 100%. efficiency. A 
fair average efficiency with any of those mentioned would 
be in the region of 80%. 


Calculations. 


I propose now to give three examples of calculations for 
ascertaining heat losses and working costs for the various 
types of circulations referred to, which will ensure the 
selection of the correct size of circulator. 


Cylinder System (fig. 2). 
Let us assume the following: 


30-gall. storage cylinder lagged (lagging 80% efficiency). 

10 lineal ft. of exposed 3 in. flow and return pipes. 

Water required per day, one bath, plus the usual washing-up. 
Circulator to be lit 12 hours per day; no servant kept. 
Temperature of cold water, 45° F. 

Calorific value of gas, 500 B.Th.U. per c.ft. 


Heat requirements per 24-hour day. 


B.Th.L 

One bath—3o galls. at 105° F.— 

300 Ibs xX 60° rise a 
Water for other purposes—ro ‘galls. at 140 > FF. 

100 Ibs. K g5° rise. . tos ee 
Heat loss—cylinder, say, 15 sq. ft.— 

15 X 40 B.Th.U. X 24 hours . P 
Heat loss—ro lineal ft. exposed 3? in. copper pipe— 

10 X 50 B.Th.U. X 12 hours : : 


18,000 


Total heat required per day 
Cost. 
47,900 + 400 = 120 C.ft. (at 80% efficiency). 
At 1s. gd. per 1,000 c.ft., this would work out at 2°5d. per 24-hour day. 


Cylinder System with Towel Rail (fig. 3). 


The additional expense of including a towel rail is con- 
siderable. If we assume that the gas at the heater is to be 
on for twelve hours, and that the quantity of hot water 
used is similar to that in our last calculation, we have an 
addition to the running costs of the heat lost by secondary 
flow and return pipes, also towel rail during the 24 hours. 
If the towel rail is not shut off at night it means com- 
mencing the day with a cold cylinder. The additional cost 
would therefore be: 

B.Th.U. 

Heating cylinder i in ng 

300 Ibs. X 100° rise . . = 30,000 heat lost at night 
Heat loss—towel rail, say, 6 sq. ft. — 

6 X 200 B.Th.U. x 12 hours. . 
Heat loss —30 lineal ft. of flow and return 

pipes— 
30 X 50 B.Th.U. x 12 hours. . . = 18,000 heat lost in day time 


Additional heat required . . = 62, 400 
CostT. 
62,400 + 400 = 156.ft. = 3°3d. extra to the running costs of No. 1— 
that is, a total of 5'8d. per day. 


14,400 heat lost in day time 
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Cylinder and Tank System (fig. 4). The result was as follows: 
The running costs of this type of circulation are cal- 
culated as follows: Before gas boiler was fitted— 
Gas consumed : March, 1931—March, 1932. 122,200 c.ft. 
Assume the following particulars— oe boiler ag ner gi eas ne 
Temperature of coldfeed . ...... . . 4§°F. aE CRS + SER Beare ESS. + SE IOP oe 
Daily demand, say, 2oo galls.at . . . . . . . 440° F., cain ills oi 
Sq. ft. of radiation, unlagged . . . ae Se ee ‘yee ss 
; o - lmgmegd. .tlt esse. Oe eae ; P 
’ agee* we Probable estimate = 500 c.ft. x 365 days. . 182,500 per annum 
Then— Geeectualiy weed . .. «+ + © © «© « ayage . 
B.Th.U. 
200 galls. = 2,000 lbs. X g5° rise . . . . « « = 190,000 Being over-estimated by . . . ... . 5,600 over the 12 
Heat loss— 50 sq. ft. x 200 B.Th.U. x 24 hours . = 240,000 months 
Heat loss—r1oo sq. ft. X 40 B.Th.U. x 24 hours . = 96,000 ; , és. d. 
- Comparison with coke— 
Total heat required perday. . . . . . = §26,000 176,900 c.ft.of gas. . . 15 10 o (from consumer's accounts) 
12 tons coke at 22s. per ton 13 4 0 
Cost. aneneeruaitivee 
Increase... .= £2 6 o 
526,000 — 400 = 1,315 c.ft. = 2s. 3°6d. per day. 


The size of heater necessary can be arrived at thus: 





B.Th.U. 

Peak load, say, 60 galls. at 140° F. per hour— 
60 galls = 600 lbs. X g5° rise . . . . «. « « = 57,000 
Heat losses per hour 50 sq. ft. x 200 B.Th.U. . = _ 10,000 
too sq. ft. xX 40 BTh.U.. = 4,000 
71,000 


It will, therefore, be obvious that a boiler with a con- 
sumption of about 180 c.ft. per hour at an efficiency of 80% 
is required. The recovery of the boiler in this instance 
equals the peak load. This is not always necessary, as 
storage capacity equal to the peak load for, say, 3 hours 
could be installed. If this is done we get the following 
calculation : 





B.Th U. 
200 galls. per 10-hour day = 20 galls per hour sec ll 
20 galls. at 140° F. 200 X 95° rise - «+ = 19,000 
Heat loss per hour = 50 sq. ft. x 200 B.Th.U. . . = 10,000 
Storage area increased by 20 sq. ft — 
120 sq. ft. x 40 B.Th U. : = 4,800 
33,800 


This is equivalent to a boiler with a consumption of about 
85 c.ft. per hour at 80% efficiency. 


Accurate Estimating is Possible. 


For the purpose of illustrating that costs can be 
accurately estimated, I have chosen as an example the 
following case: A consumer made inquiry as to the ad- 
visability of changing over from a coke boiler to a gas-fired 
boiler for central heating and domestic hot water supply, 
and the relative additional running cost. After calculating 
the heat losses, quantity of water used pez day, and allow- 
ing for central heating being employed nine months of the 
year, the approximate average figure of 500 c.ft. per day 
over ‘the twelve months was given. 

_A No. G.B. 3 “‘ Ideal ” gas boiler was fitted in place of a 
- ‘section ‘‘ Robin Hood ”’ Junior coke boiler on March 1, 
923, 


The percentage increase over coke is remarkably low, 
and can only be accounted for by the fact that it was a 
combined system of central heating and domestic supply, 
and that gas fires were installed in all the rooms, so that 
with the substitution of gas for coke, we were enabled to 
get accurate thermostatic control. 

These factors were taken into account when the probable 
costs were supplied, as was also the fact that the load was 
liable to heavy fluctuations. This latter point always en- 
ables gas to compete with solid fuels. 


Comparison Between Gas and Electricity. 


It may be interesting to compare the costs had elec- 
tricity been used for the circulations referred to. 


(a) Cylinder system— s. d. 
Gas, 47,900 B.Th.U. + 400 = 120 c.ft. at rs. gd. 
per 1,000 . IST a Oo 2°5 per day 
Electricity, 47 900 B. Th. U. + 3,071 = 15°6 units 
at4d.perunit . . ee oe o 7°8 - 
(b) Cylinder system with towel rail— 
Gas, 110,300 B.Th.U. + 400 = 276 c.ft.. . . =o 5°8 oe 
Electricity, 110,300 B.Th.U. +> 3,071 36 units 1 6 ie 
(c) Cylinder and tank system— + 
Gas, 526,000 B.Th.U. + 400 = 1,315 c.ft. . . 2 3°6 * 
Electricity, — B.Th.U. + 3.071 = 171°3 
units . . SP or “er Sh er a 7 2°6 aa 


Centra! Heating. 


This is a large and many- -sided subject. If we are to take 
advantage of this attractive load we must be prepared to 
make a comprehensive study of the numerous problems to 
be solved before success can be assured. It is impossible, 
however, to go very fully into this subject in the short time 
at our disposal, and I must confine myself to three calcula- 
tions which may be useful in dealing with problems as they 
arise. The first deals with a five-room villa, the second 
with the fitting of a calorifier, and the third with the 
problems met with when drying rooms are being con- 
sidered. 
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General Data. 


All calculations are based on the following data: The 
coefficients of heat losses are in B.Th.U. per hour per sq. ft. 
per © F. difference, as follows: 


a ee ee a ee 
Concrete floor . ° . . ° . ° ° . o*2 
ne « -- & @ doe « ee w ree 
ee 6 ek 2 ee ee ele & oo & a ee 
es wt lee & «ee ‘ « £5 
o‘o1g B.Th.U. required to raise 1 c.ft. of air 1° F. 


Air change taken at 14 times per hour. 

Radiation surface emission at 1°5 B.Th.U. per sq.ft. per 
1° F. difference between temperature of radiators and 
that of air (say, air 60° F. and radiators 160 F.) Ss 

100 difference = 150 B.Th.U. per hour per sq.ft. 


Five-Room Villa. 
GROUND FLoor. 


Fig. 5. 
B.Th. U. per 


1° Diff. 
Vestibule 
Cub. contents . troft. x 5 ft. x 1roft. K o‘o1g X 1°5 . 15 
Fleer . . «= SRG MOS 0k ee we 10 
Ceiling . ‘ ——— 
Exterior walls eS eg eee ee oe 
40 
. 40 plus 100% = 80 X 30° difference = 2,400 B.Th.U. per hour, 
Dining room 
Cub. contents . 14 ft. xX 12 ft. x 12 ft. X o’oI9g K I°5. 57 
.. -_ ee af. X OR. XO'OR. . - «= 9 
Ceiling , ———_—_- 
Exterior walls . 26 ft. x 12 ft. minus maak 2 (5 ft. x 3 ft.) 
> > Suns 84 
Glass . 2 (5 ft. cehdx ve ote, aA Ga ee 
ISI 
*, 181 X 30° difference = 5,430 B.Th.U. per hour. 
Drawing room 
Similar to dining room = 5,430 B.Th U. per hour. 
Bedroom No. 1— 
Cub. contents . toft. x roft. x ro. ft. X o’OIg XK I°5 = 29 
Floor . . . a 
Ceiling . . . toft. X 1oft. X o'17. a ae 17 
Exterior walls . 2oft. x 10 ft. minus glass (4 ft. x 2 ft. 
GM MOS - «© we we © w wo eo BH 
Glass . ee 8 Se eS ee 
113 
. 113 X 30° difference = 3,390 B.Th.U. per hour. 
Bedroom No. 2— 
Similar to bedroom No, 1 3,390 B.Th.U. per hour. 
The summary of heat requirements then will be: 
B.Th.U. per Sq. Ft, Radiator 
; Hour. Surface. 
Vestibule. . 2,400 = 16 
Dining room. 5,430 : 37 
Drawing room - 5,430 = 37 
Bedroom No.1. . 3,390 = 22 
” No.2. . 3,390 = 


22 


20,040 B.Th.U. + 150 = 134 


In addition to losses from radiators, we must add all 
nest losses from piping before computing the size of the 
boiler. 

The size of main pipe capable of carrying 134 sq. ft. of 
radiation with 5 ft. head and 120 ft. travel is 14 in. dia- 
meter. As shown on fig. 5, this pipe would be carried 
round the villa below floor level and would require to be 
efficiently lagged. The branches to radiators must now be 
taken to enable us to arrive at the total heat loss from all 
To simplify matters I have numbered the radiators 





pipes. 
on sketch as follows: 
me Bw is . . « in, dia. pipe ae 
2 4 in. . . 
3 2 in. 
= 2 in. - 
» § ; 2 in, 
Total loss from pipes will be 
B.Th.U. 
Lagged . 14 in. = 120 ft. X 20 = 2,400 
Exposed .. . 3 in. go ft. xk 66 = 5,940 
, 4 in. 10 ft. X 57 = 570 
8,910 
SIZE OF BOILER. 
B.Th.U 
Heat loss from radiators ss <etios® “waee ane 
- Oo be! fate wh Ree ae 
28,950 
10%, may be added if in exposed position . . 2,895 
25% to be added to allow thermostat to a at 
all outside temperatures. . . .. . 7,961 
Total B.Th.U. required per hour 39,806 
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The boiler then must be capable of an output of 39,806 
B.Th.U. per hour. 


Nore.—For intermittent working systems, it is necessary 
calculate water content or poundage so that a 
boiler can be fitted large enough to heat the quan 


tity of water plus radiation losses in one hour. 


Running Costs. 


A general average over the whole heating season ma y be 
taken thus: The boiler will be full on 10 hours and on the 
by-pass 14 out of every 24—that is- 
39,806 x 10 + 400 = 995 c.ft. per day during the whole of 
the heating season. 


This figure can be considerably reduced with care, such as 
turning off radiators in rooms when not in use and lower 
ing the thermostat setting during the night. 


Indirect Domestic Supply on Central Heating System with 
Calorifier Fitted (fig. 6). 


An indirect heater or calorifier is fitted to the system, 
and the domestic hot water is heated by contact with a coil 
or inner cylinder. The domestic water is thus kept quite 
separate from the water used for heating purposes, thereby 
ensuring a minimum of oxidation in the heating system. 

The additional B.Th.U. required when a calorifier is 
fitted are obtained by estimating the quantity of water 
required plus the additional radiation losses from calori- 
fier and flow and return pipes. 


Drying Room. 


The successful working of a drying room depends w holly 
on its being supplied with air deficient in moisture, air 
which is actually thirsting for the moisture contained in 
the goods to be dried. A dryer must have hot air entering 
the drying chamber, and a means provided for removing a 
corresponding quantity of humid air. 

The problem may be generally stated thus: What heat 
will be required to dry a certain quantity of goods in a 
given time; and what ventilation will be necessary to give 
the desired air change? The capacity of air for moisture 
increases very quickly with rise of temperature—for ex- 
ample, air at 50° F. is capable of carrying about 4 grains 
of moisture per c.ft., and at 100° F., almost 20 grains. 


Information Necessary for Calculating Heat 
Requirements. 


(1) Nature of goods and percentage of water content. 
(2) Specific heat of goods. 
(3) Quantity to be dried per hour. 
(4) Percentage (if any) of water to be left in goods. 
. (5) The temperature at which the drying room must be 
ept. 


Heat Requirements and Running Costs. 


An approximate estimate in competition with oil fuel 
was required by a firm in Aberdeen for drying cast-iron 
grit used with saws for cutting granite, and the results of 
the test after the plant was installed showed how nearly 
the cost of gas for heating may be estimated. In the 
process of manufacture, the grit is deposited in a tank of 
water, and requires to be absolutely dry before being sifted 
and sorted into various sizes. 

The cost per ton of grit was estimated on the under- 
standing that 5 tons of it would be dried per hour at a 
temperature of 150° F. 

On testing a sample of the grit, it was found to contain 
1°75% of moisture. 





B.Th.U. 
1°75% = 39°2 lbs. of water per ton of grit— 
Taking specific heat of cast-iron as 0°13 to raise tem- 
perature of grit 2,240 lbs.—39°2 lbs. = 2,200°8 
Ibs. X 0°13 X 110° rise. ‘ = 31,471 
To raise temperature of water 39° 2 x 110° rise - S = Qe 
To maintain temperature and evaporate water 39°2 
X 1,009 (heat of vaporization in B.Th.U.) . = 39,552 
Total heat usefully applied = 95 335 


Taking the thermal efficiency of the dryer as given by 
the makers at 75%, the required heat input is 100,448 
B.Th.U. per ton of product. 


4d. per ton. 


100,448 + 500 = 201 Cc.ft. of gas at 1s. 8d. per 1,000 c.ft. = 
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Gas Required Per Hour to Dry 5 Tons and 
Speed of Air Change. 


3tons = 201 X 5 = 1,005 c.ft. of gas per hour. 
we x 5 = 196 lbs. of water to evaporate and carry off. 
1c.ft. of air is capable of carrying 80 grains of water at 
50° PF. 
. 196 Ibs. x 7,000 
— 17,150 c.ft. of air per hour is the 


jinimum air change that could be allowed. 

In the above example it will be noted that the thermal 
ficiency was known, the drying taking place inside a steel 
rum which revolved as drying proceeded. 

When the thermal efficiency is unknown, such as in a 
yrick-built drying room, the total B.Th.U. required can be 
arrived at by adding to the total heat usefully applied all 
heat losses by conduction through walls, roof, &c., plus 
he required air change at the temperature required plus 
he initial loss at heater. 


Particulars of Test on Grit Dryer, as Supplied 
by Consumer. 


Duration of test . 54 hours 
Grit dried. 30 tons 
Gas consumed Rice eee . w oo Seen os. 
Outside te mperature a a oe ee 58° F. 
Gas consumed per ton = 167c.ft. . . . . = 3°34d. 
Probable estimate was 201 c.ft. .. a 4d. 

Exper 1. 6 + oe «he 6  6OEEE. perton. 


With an outside temperature of about 35° F., the esti- 


mate of 4d. per ton would be about right. 


Looking Forward. 


I look forward to the day when gas will be used for heat 
ing hot water in every home, and our measure of success to 
this end will be according to the effort we are prepared to 
expend. This load is so valuable that competition is par- 
ticularly keen. It is apparent from the extensive sales 
methods of electricity and oil companies that they fully 
appreciate the possibilities and are very eager to capture 
the market. 

We, of course, feel that this load belongs peculiarly to 
the Gas Industry, but in order to secure it the Industry 
must concentrate rather more on its sales development and 
the improvement of its sales organization. Jn this con- 
nection, I would wish that more attention were paid to the 
training and encouragement given to the salesmen, who 
should, if possible, be selected for their technical qualifica- 
tions as much as for their ability as salesmen. 

Gas has already succeeded in the cooking and heating 
fields, but, if large scale water heating, which is a com- 
paratively new venture, is to be tackled successfully, it 
must be in the hands of ‘salesmen who have a complete and 
practical knowledge of heating engineering. Given these 
qualifications, and the encouragement of the Industry to go 
ahead, there is no doubt that all domestic hot water sup- 
ply and central heating will be captured, and thereby 
ensure an even more rapid development of the Gas Industry 
in the future than in the past. 


Discussion. 


Mr. R. Srurrock (Ardrossan) said that it was futile for him 
to criticize the paper, but he would like to ask a few questions. 
He wondered what gas pressure was used in the cases on which 
the caleulations had been based, and remarked that he envied 
Aberdeen the price they received for coke. He also suggested 


Recorders and Indicators for Vacuum 
and Pressure. 


Simmance Dead-Beat Appliances. 


The types of plant which require a knowledge of pressure 
conditions are almost innumerable. Chemical processes and 
combustion methods may be said to enter into many manu- 
facturing schemes where a knowledge of pressure and 

vacuum conditions is essential to efficient control. Thus, 
a catalogue of pressure and vacuum testing apparatus 
which deals with all is an impossibility, so that Messrs. 
Alexander Wright & Co., Ltd., of 1, Westminster Palace 
Gardens, S.W. 1, deal in their new catalogue only with the 
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that it might have been more profitable to fit gas fires than 
to install central heating in the example which had been given. 

Mr. GeorGe Brarpwoop (Coatbridge) said that this was the 
type of paper which was calculated to give them confidence 
in the young men of the Industry. Mr. Parkinson told them 
that gas used for water heating would tend to increase their 
output during off-peak periods. He thoroughly agreed with 
him. It was the one thing, along with a gas cooker, necessary 
to allow the jhousewife to abandon the use of her coal range 
in summer. ‘That admirable appliance, the water heater, would 
more than “make up for any unfortunate loss of domestic light- 
ing they might suffer. Mr. Parkinson disappointed him, how- 
ever, in that in the different methods of charging he set out 
in the paper he made no mention of the two-part tariff. Again, 
in arriving at his costs for the different systems, all calcula- 
tions were made on a 1,000 c.ft. basis. In the comparison be- 
tween gas and electricity modern practice was employed in 
showing that electricity requires 47,900 B.Th.U. + 3,071 
B.Th.U. = 15°6 B.O.T. units at $d. per unit 78d. per day. 

Despite all our fighting for a comparable unit, Mr. Parkin- 
son quoted gas in the old-fashioned way of 120 c.ft. at 1s. 9d. 
per 1,000. for purposes of general comparison, this got them 
nowhere. Luckily, Mr. Parkinson, with a 500 declared value, 
found it easy to make his calculations by the old-fashioned 
method. 

Obviously the gas comparison should read: 47,900 B.Th.U. + 
100,000 = 0479 therms x 42d. x 100 _ 95d. 





Mr. Davip Futron (Helensburgh) said that the paper was 
admirable in all respects. The Industry must turn to water 
heating, and in cases where there was no industrial output this 
paper would be of great service. In dealing with installation 
including a towel rail, Mr. Fulton said that the cost in such 
cases was not comparable with heating by solid fuel, and also 
the towel rail rendered the thermostatic control almost use- 
less. It was not easy to get people to fit central heating, and 
they would not be inclined to use gas merely for its conveni- 
ence when even at 23d. per therm it would still be 2- 25 times 
dearer than solid fuel. He had found that in thermostatic con- 
trols the flat flame type was better than the bunsen type, but 
he thought a saving could be effected if a pilot flame were used 
which would not operate until a considerable quantity of water 
had been withdrawn. 

Sir Francis GoopDENOUGH said that this paper was good 
support for the appeal to young men to gain technical know- 
ledge. This paper was: ev idence of such training. It was of 

value to every gas manager, who ought to regard himself as 
the chief salesman. In hot water business the peculiarities 
of each case had to be considered and the particular require- 
ments of each customer examined. If business was to be main- 
tained the customer must be studied and satisfied. Education 
and training were essential if competition was to be maintained, 
<~ hey hoped that every young man realized this necessity, 

D. Vass (Perth) asked what was the position of the Gas 
Aa in the fitting of water -héaters and. the installation of 
central heating appliances. He felt that there would be feeling 
against an undertaking doing plumbing work and that they 
would come up against the heating engineers. 


The Author’s Reply. 

Mr. PARKINSON, in reply, said that the pride of plumbers 
and heating engineers had to be overcome. His method was to 
put his plans before the plumber or heating engineer in an 
off-hand manner without appearing to dictate. It was a diffi- 
cult matter to deal with, and great diplomacy was required. 
The gas pressure used in the example quoted by Mr. Sturrock 
was 13/10ths. Central heating scored over gas fires on the 
point of efficiency, being of the order of 80 against 50%, and 
the heat lost in central heating was used partly for heating 
the house. The loss caused by the towel rail was, as Mr. Fulton 
said, excessive, but in the example given the calculation was 
based on 24 hours, though the actual circulation was for 12 
hours. The bath was taken in the morning, but had it been 
taken at night there would have been a saving, as there would 
not have been a large volume of water in the tank. 


types of gauges which, in their various modifications, will 
enable suitable selection to be made. 

The pages of this catalogue describe and illustrate types 
of Simmance dead-beat recorders and gauges for all pur- 
poses, from. high-pressure appliances to instruments show- 
ing minute variations in pressure. The firm are prepared, 
however, to design and supply instruments for plant and 
processes of all kinds. Every day new manufacturing 
schemes demand special treatment, and the pressure gauges 
of to-day may not touch the wants of to-morrow, either 
in point of delicacy and sensitiveness, or in range, or. in 
convenience. Messrs Alexander Wright have been dealing 
in specialities for the indicating and recording of plus and 
minus pressures for over ninety years, and the number of 
designs produced by them for novel purposes has been very 
large. 
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Modern Panel 


e HE GLORIA Fire is a notable design which em 
(;as-Fire offers distinct possibilities for the Architect or ~ 
Builder in his decorative treatment of the fireplace. wa 

It is conceived on a skilful handling of circles and pr 


treatment half-circles in various checks, to give light and shade. - 


The flat flames, the absence of a protruding canopy; we 
and the introduction of a very shallow fender, all ra 
ensure minimum projection into the room space. 
The connection to the gas supply is concealed so that pes 
the hearth in front is free from unsightly piping. pl 


It can be fitted at any height from the floor level to we 
conform to any proportion an architect may desire. 2 
The GLORIA Fire is made in 9 and 12 Radiant sizes he 
and provided with Duplex Burners so that either 2 
the whole of the fire or the centre radiants only can be fa 





used as required. It can be obtained in a variety of re 
finishes to harmonize with any scheme of decoration. w 


Literature for E 
your showrooms 7 
and for distribu- 
tion to consumers 
sent on request. 
° ¢ 
Gas-Fire 


R. & A. MAIN LTD., LONDON & FALKIRK p 


London Office and Showrooms: 48, Grosvenor Gardens, S.W.1. th 
Glasgow Office and Showrooms: 82, Gordon Street. 
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Collection and Distribution of Gas in Bulk 


Discussion on the Paper by Dr. C. H. LANDER, C.B.E., Professor of Engineering at the 

Imperial College of Science, and Dr. E. W. SMITH, C.B.E., Technical Director of the 

Woodall-Duckham Companies, presented at the British Association Meeting in Aberdeen, 
and published in last week’s issue of the “‘ JOURNAL,” p. 589. 


Sir Henry FowLer said the Section was fortunate in having 
a paper by two men so eminent in this work. Moreover, he 
could speak personally because he lived in the Derby area where 
coke oven gas was distributed for ordinary use, and he appre- 
ciated What was being done, although, perhaps, it hit him as 
an old railway man, because it meant that the railway company 
no longer transported coal to the Derby gas-works. Although 
he was satisfied with the gas as a householder, he was a little 
doubtful about the blast-furnace coke for his small greenhouses. 
At the same time he felt the work that was being done was on 
the right lines. In supporting what the authors had said as 
to this work being dealt with on national lines, he also appre- 
ciated their comments as to the diffic ulties i in getting municipal 
corporations to co-operate with companies. Continuing, Sir 
Henry said he had also been impressed with the work being ‘done 
by the Cheltenham Gas Company in his own home district of 
the Cotswolds, which, although it was not dealing in coke oven 
gas, was developing a large scheme for supplying many villages 
in the Cotswolds with gas which would be of the greatest pos- 
sible benefit to the population there. 

Dr. J. S. Owens said that the important point about a grid 
scheme seemed to him to be its vulnerability and the excellent 
target which large gasholders would make for attack. That, 
perhaps, was a reason why, if it was dealt with at all it should 
be dealt with nationally. 

The Prestpent (Prof. F. G. Baily) recalled that some 40 years 
ago he had made certain calculations which led to the sugges- 
tion that gas at high pressure could be economically distributed 
when compared with electricity—electricity distribution then 
being much more expensive than it was to-day. At that time 
he had been told by gas engineers that it was impossible to use 
a pressure of 30 or 40 lbs. “because there would be leaks. His 
retort to that had been that if the gas engineers could not do 
this they had better go to a steam engineer who could do it 
easily. There had been great developments since then, how- 
ever, and, recently, for another purpose, he had made calcula- 
tions for transmitting gas at 100 lbs. pressure and had been 
surprised how cheaply it could be done. The great advantage 
was that in the case of electricity there were difficulties if pres- 
sure was lost at the far end, whereas in the case of gas the 
pressure was not used at the far end; the gas was used. More- 
over, it was very much cheaper to transform up the pressure 
in the case of gas than in the case of electricity, and so there 
were advantages which brought such a scheme well within the 
range of practical politics. Without wishing to discuss gas 
versus electricity, the President said he used both in his house 
and could fall back on one if the other failed. There was, how- 
ever, not the slightest reason to suppose that one would sup- 
plant the other. He believed they would both gradually take 
over those functions for which they were best fitted, and there 
would be no need for the two departments of a municipality to 
be fighting each other as to who should have the consumer—a 
thoroughly indecent mode of procedure in his view. There were, 
however, difficulties even to-day. About two months ago the 
Corporation of Glasgow refused to take coke oven gas at a price 
much below that at “which its own Gas Department could manu- 
facture gas. The politics of the Glasgow Corporation had 
recently changed, and perhaps that had had something to do 
with it, but it was a painful lack of co-operation and a lack of 
patriotism. With gas, as with many other commodities, distri- 
bution represented the bulk of the cost, and that was the real 
problem to be tackled. 


Smith’s Reply. 


Dr. E. W. Smiru, replying to the discussion, said the sub- 
ject of the paper was one which Dr. Lander and himself felt 
should be given a chance of being discussed. As to distribution 


and the use of higher pressures with gas, in America natural 
gas at many hundreds of pounds pressure was transmitted many 
thousands of miles, and there was no real difficulty; but there 
was a fundamental difference between America and this country, 
and it was that pressure was available in the natural gas with- 
out power having to be expended artificially or specially to 
obtain it. Moreover, the natural gas had a calorific value at 
least twice that of normal town gas. Consequently, the costs 
of distribution of the heat unit were comparatively low and 
could readily be calculated. In this country small mains and 
high pressures were nothing like so economic as large mains and 
lower pressures, by which he meant of the order of 20 to 100 lbs. 

As regards the President’s remarks concerning his early calcu- 
lations, there were difficulties in regard to gas pressures 
which even the steam engineer could not get over easily when 
he had to deal with the Board of Trade and the Ministry of 
Health. Even steam leaks were known, and leaky pipes and 
valves were to be seen on quite efficient works. What could 
happen with steam with complete safety, however, was impossible 
with gas, especially when the pipes were buried, and the effect 
of benzole and the solvent effect of some of the products of gas 
was such that it was impossible to tolerate the slightest leakage 
of gas. The supervision which had to be given in a district 
like Birmingham where they were distributing gas at from 5 
to 25 lbs., and the necessity for constantly checking and watch- 
ing against pressure drop and leaks was of such a nature that 
the effects of pressure could not be lightly put on one side. The 
technique of it was not quite as easy as that of steam. 

In reply to Dr. Owens, it should be pointed out, continued Dr. 
Smith, that the paper did not propose that there should be a 
national gas grid. That was not necessary and it was not econo- 
mic. He believed, further, that Dr. Lander agreed that it was 
not economic to have a national electricity grid. What the paper 
did ask for was national direction and that the country should 
be zoned and that instead of an area like Lancashire having 53 
or 54 undertakings of various sizes, some of them having a cost 
per million c.ft. twice that of others, these undertakings should 
be merged, and in that way make it possible for the general 
charge for gas to be very much reduced. In reply to Sir Henry 
Fowler’s comments upon the unsuitability of coke oven coke for 
small greenhouse purposes, Dr. Smith said he would have to 
take this matter up with the Derby people, because he person- 
ally had found every satisfaction in using this coke for such a 
purpose, provided the coke was properly sized. Continuing, he 
said that another direction in which development would take 
place was in the distribution of gas at pressures up to 5,000 lbs. 
in cylinders for use in the smaller villages, say, 5 or 7 miles 
away from the area of larger undertakings. There might be 30 
or 40 such villages within an area of 20 miles, and it was possible 
for the larger undertakings to send cylinders of gas for delivery 
into holders for serving these villages. One man with a motor 
vehicle and trolley could be delivering such cylinders continually, 
and in that way the villages would obtain a supply of gas which 
they otherwise would not. He had worked out the economics of 
doing this in a case like Cheltenham, which had been mentioned 
by Sir Henry Fowler, and had found it to be entirely practicable 
and much cheaper than putting down a network of mains. Refer- 
ring again to the question of vulnerability, Dr. Smith said there 
was no suggestion that super gas stations should be installed. 
The cost of gas distr®*bution over large areas was gone into at 
the World Power Conference a few years ago, and it was found 
that the reason why gas was not so cheap to distribute as it 
might be was that coke also had to be taken to the same areas 
where the gas was used. The figures showed that where gas 
and coke had to be taken to an area over 20 miles away it was 
always cheaper to transport coal to that area and generate gas 
on the spot. 


"y 








Gas Undertakings’ Results 


Chorley. 


Chorley Corporation Gas Undertaking has yielded a gross 
profit of £14,916 and a net profit of £5,567 on the operations 
of the past year. The gas sold showed a decrease of 4,689,000 
c.ft. as compared with the previous year. The trade de »pression 
was responsible for a reduction of gas used for industrial pur- 
Poses. There was a slight increase in the use of gas for domestic 
Purposes. It was suggested at the Town Council meeting that 
the profit ought to be passed on to the consumers by way of 
reduced charges. A net profit of over £20,000 had been made 
in the last six years, but not a penny had been taken off the 
— of gas; in fact, it had been increased by a halfpenny since 


Darlington. 


The accounts and statistics of the Darlington Gas Depart- 
ment for the year ended March 381, 1934, state that the gross 
profit amounted to £10,549. After deducting payments for the 
redemption of loans, income-tax, &c., there remained a net profit 
of £540, which was transferred to the reserve account. The 
gas made during the year was 634,532,000 c.ft. Of this quantity 
22,688,287 c.ft. was used for public lighting and 33,347,000 c.ft. 
for power purposes. he unaccounted-for gas amounted to 
5°51%. The coal carbonized was 38,068 tons, and the make of 
gas per ton of coal was 16,668 c.ft. The declared calorific value 
of the gas supplied was 470 B.Th.U. There are now 146 miles 
of mains in the district, and the consumers total 22,130, which 
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BULKY, PRESSURE ABSORBING METERS, 
SLOT ATTACHMENTS requiring 
CONSTANT ATTENTION 


GIVE PLACE TO > SMALL HIGH CAPACITY 
RADIAL DU-SLOT 


COMPACT DIMENSIONS—Every inch of space utilized for efficiency 
—Finest materials it is possible to obtain. 

SLOT MECHANISM of simplest construction and manipulation. 
SEPARATE SLOTS for 1d. and 1/- 

VALVE OPENS, even at lowest penny ratings, J/MMEDIATELY, : 
AND WITHOUT SPRINGS. | 


“ THERE’S NO DOUBT ABOUT A RADIAL” | 
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js 1.257 more than at the end of the previous year. The street 
lighting lamps maintained by the Department number 2,082, 
or 104 more than in 1933. 


Dunfermline. 


The annual report of the Dunfermline Gas Undertaking for 
the year ended May 15, 1934, shows that the income amounted 
to £75,375, while the expenditure amounted to £54,224, leaving 
a gross profit of £21,151. To this sum is added Unemployment 
Relief Grants of £808, making a total credit of £21,959. From 
this sum there falls to be deducted repayment of loans, interest, 
income-tax, expenses of loans fund, and debit balance from 
previous year amounting to £20,946, leaving a credit balance of 
£1,013. The original loan for the purchase of the gas-works 
has now been repaid. The quantity of coals carbonized during 
the year amounted to 22,789 tons. The quantity of gas made as 
per station meter amounted to 405,126,000 c.ft., an increase of 
17,873,000 c.ft., equal to 4°48%. The average yield of gas per ton 
of coal was 17, 980 c.ft., of an average calorific value of 430°4 
B.Th.U., equal to a production of 76°21 therms per ton. The 
net income from residuals amounted to £11,327, equal to 
gs, 11°29d. per ton of coal carbonized, or 59°23°% of the cost, 
making the net cost of coal 6s. 9°31d. per ton. 


Jersey. 


Despite an increase in sales of gas of nearly 25 million c.ft. 
in 1982 over 1981, a further progress of over 8} million c.ft. was 
recorded in 1988 by the Jersey Gas Light Company, Ltd. The 
total number of consumers in the Island is now 413, of which 
no fewer than 215—or over 50%—are supplied through slot 
meters. In view of the fact that the costs of mains, services, 
wear and tear, administration, &c., are much about the same 
for the small as for the large consumer, a satisfactory feature 
of the year’s working was that the average annual consumption 
per slot-meter consumer increased from 18,500 to 18,800 c.ft. 
Taking the consumers in Jersey as a whole, the average yearly 
consumption works out at 29,230 c.ft., or about 3,000 c.ft. more 
than the average of forty-two English undertakings with an 
annual make of between 200 and 400 million c.ft. The principal 
feature of the year at the St. Helier works was the completion 
of the new electrically-operated retort stoking machinery in 
June, 1938. The six months’ working of the new plant has 
given excellent results, as may be judged from the fact that, 
although about 7 million c.ft. more gas was produced, the con- 
sumption of coal showed a decrease of 519 tons. In other words, 
nearly 1,000 c.ft. more gas was obtained from each ton of coal, 
a reduction of 3,800,000 c.ft. in the manufacture of water gas 
having also been recorded. 


Kirkcaldy. 

The annual report of the Kirkcaldy Gas Department’s Engi- 
neer (Mr. James Kincaid) states that the expenditure on revenue 
accounts amounted to £28,280 and the income to £42,793, giving 
a gross profit of £14,512. To this balance falls to be be added 
a sum of £6 for interest on consumers’ deposits, and £170 for 
interest from the reserve fund, bringing the income at net 
revenue account to £14,688. From this sum is deducted pay- 
ments for interest on loans, the contribution towards liquida- 
tion of debt, income-tax and loans fund expenses, and contribu- 
tion to bad debts reserve, amounting to £13,078, leaving a sur- 
plus of £1,609 on the year’s accounts. The coals carbonized 
during the year amounted to 11,370 tons, and the quantity of 
gas manufactured amounted to 217,037,000 c. ft., being an in- 
crease over the previous year of 9, 175, 000 c.ft., or of 4° 41%. The 
average yield of gas per ton over the year amounted to 
19,088 c.ft. 


Motherwell. 

In the annual report of the Motherwell Gas Department for 
year ended May 15, 1934, there is recorded a substantial increase 
of 10,500,000 c.ft. in the quantity of gas made. The yield of 
gas per ton constitutes a record for the works. The increase 
is accompanied by an increase in the sale of residuals. During 
the year the price of gas was reduced on an average by 13d, 
per 1,000 c.ft., which represented an approximate saving of 
£2,300 to the consumers and made the price of gas the lowest 
since 1916. The income from residuals is the highest since 1930. 
The tar market has fallen rapidly, due to severe competi- 
tion from bitumen. The year under review gives the first full 
year’s working of the concentrated liquor plant, which has fully 
justified its introduction. The income from this plant was 
£313, while the last full year’s working of the sulphate of 
ammonia plant represented a debit of £579. The distribution 
department has laid new mains, and further developments are 
anticipated in the near future. The number of appliances sold 
was 647, whose value amounted to over £2,000. The year just 
completed may be looked on as one of success, and with a 
balance of over £3,000 carried forward another successful year is 
anticipated. 


Oswaldtwistle. 


The annual report of the Oswaldtwistle Urban District Council 
Gas Department for the year ended March 31, 1934, states that 
the total quantity of gas sent out amounted to 117,686,000 c.ft., 
an increase of 4,021,000 c.ft. over the previous year. The gas 
used for industrial purposes has increased by 2,180,600 c.ft. 
During the year 9,422 tons of coal were carbonized. The net 
income from residuals was £5,734, which is an increase on last 
year’s figures of £1,083. The year under review is the first com- 
plete period during which the extraction of benzole has been 
carried out. Over 20,000 gallons of spirit were produced and 
sold at a profit of £833. The net profit for the year was £1,348, 
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Gas Markets and Manufactures 


Stock Market Report. 


[For Stock and Share List, see later page.] 


Business on the Stock Exchange last week was on a fair 
scale, the centre of interest being in the Industrial market. 
The demand for these issues became more widespread and there 
were some good features, though here and there profit-taking 
led to some irregularity. The undertone in the Gilt-edged 
market was dull at the outset, but a revival of interest as the 
week progressed brought prices almost to their former levels. 
Home rails continued active, while among foreign bonds Argen- 
tine and Japanese issues gained ground. 

More business was recorded in the Gas market, and the 
general tone remained firm. Upward price movements con- 
tinue a feature, and the principal among last week’s rises was 
in Portsmouth Consolidated, which shows an increase of 8 points. 
Oriental, Ltd., and Southampton ordinary rose 5 and 4 points 
respectively, and it will be seen from the Stock and Share List 
that a number of smaller increases were recorded. Apart from 
ex div. adjustments, the only falls were European, Ltd., 2, Gas 
Light 3% consolidated debenture 1, and Imperial Continental 
capital 2. 

= furtherance of its objects, the Severn Valley Gas Corpora- 
tion is seeking to acquire control of the Stroud Gas Light and 
Coke Company. The Company’s issued ordinary capital con- 
sists of £133,000 5% maximum dividend stock, and for every 
£100 of this stock the Corporation has offered £115 in cash, or, 
alternatively, 107} Severn Valley fully-paid 43% cumulative 
preference shares, or 523 preference shares, plus 55 Severn 
Valley £1 ordinary shares fully-paid, and in proportion for any 
smaller amounts of stock. The present quotation of the Stroud 
stock on the Bristol Exchange is £106, so that the terms offered 
appear generous. 

It has also been announced that the South-Western Gas Cor- 
poration has acquired the following further interests: 89°125°) 
of the ordinary shares and 55°19% of the preference stock of 
the Truro Water Company; 92°76% of the ordinary shares of 
the Seaton Gas and Coke Company; 98°9% of the ordinary 
shares of the Westbury Gas and Coke Company; and 94°85% 
of the ordinary shares of the Dursley Gas Light and Coke Com- 
pany. 





Current Sales of Gas Products. 
The London Market for Tar Products. 


Lonpon, Sept. 17. 


There are no changes to report in the Tar Products market, 
and prices remain at the following levels: 

Pitch is still very quiet, with both buyers and sellers awaiting 
developments, price being called about 57s. 6d. per ton f.o.b. 

Creosote, 4d. to 44d. per gallon. 

Refined tar, 4d. to 4id. per gallon in bulk at makers’ works. 

Pure toluole, about 2s. 2d.; pure benzole, 1s. 9d. to 1s. 10d.; 
9/160 solvent naphtha, about Is. 7d.; and 90/160 pyridine, 
7s. to 7s. 6d.—all per gallon naked at makers’ works. 


Tar Products in the Provinces. 
Sept. 17. 

The average prices of gas-works products during the week 
were: Gas-works tar, 25s. to 30s.; Pitch—East Coast, 55s. 
to 57s. 6d. f.0.b. West Coast—Manchester, Liverpool, Clyde, 
55s. to 57s. 6d.* Toluole, naked, North, Is. 8d. to Is. 10d. 
Coal-tar crude naphtha, in bulk, North, 6}d. to 63d. Solvent 
naphtha, naked, North, 1s. 5d. to 1s. 6d. Heavy naphtha, 
North, 93d. to 103d. Creosote, ex works, in bulk, North, liquid 
and salty, 3}d. to 3}d.; low gravity, 3d. to 3}d.; Scotland, 3d. 
to 33d. Heavy oils, in bulk, North, aid. to 44d. Carbolic acid, 
60's, ls. 10d. to 1s. 11d. Naphthalene, £10 to £11. Salts, 55s. to 
15s., bags included. Anthracene, ‘‘ A ”’ quality, 23d. to "sd. per 
minimum 40%, purely nominal; “BRB” quality, unsalable. 


* All pr prices for pitch are now quoted on the basis of f.o.b. In order to 
arrive at the f.a.s. value at any port it will be necessary to deduct the loading 
costs and the tolls whatever they may be. 





Tar Products in Scotland. 
Giascow, Sept. 15. 


Trading continues on a steady basis, with prices of most 
products unchanged. 

Crude gas-works tar. —Actual value is now 33s. 
ton ex works in bulk. 

Pitch.—The shipping season has opened slowly, but prices 
remain unchanged at round 45s. per ton f,o.b. Glasgow for 


to 35s. per 


export. In the home market very little business is being 
effected, with value easy at 42s. 6d. per ton ex works in bulk. 

Refined tar.—This remains on offer at 3d. to 34d. per gallon 
in buyers’ packages at makers’ works, with supplies plentiful. 

Creosote oil. —A steady business is being conducted in all 
grades, and prices are firm. B.E.S.A. Specification oil is 4d. 
to 44d. per gallon; low gravity, 43d. to 4d. per gallon; and 
neutral oil, 44d. to 44d. per gallon; all f.o.r. in bulk. 

Cresylic ‘acid. —Stecke are not being allowed to accumulate, 
and prices continue steady. Pale, 97/99%, is 1s. 8d. to 1s. 4d. per 
gallon; dark, 97/99%, 1s. 03d. to 1s. 13d. per gallon; and pale, 
99/100%, 1s. 443d. to Is. 54d. per gallon; all ex works. 

Crude naphtha continues to change hands at 4}d. to 5d. per 
gallon, according to quality. 

Solvent naphtha.—90/160 grade is 1s. 3d. to 1s. 4d. per gal- 
lon, and 90/190 grade 8d. per gallon. 

Motor benzole is purely nominal at Is. 5d. per gallon. 

Pyridines.—90/160 grade is 6s. 6d. to 7s. per gallon, and 
90/140 grade 7s. to 8s. per gallon. 


Benzole Prices. 


These are considered to be the market prices for benzole at 
the present time: 
a & s. 





Crude benzole . . . 09 too gh per gallon at works 
Motor _,, oe «Oo Se a S08 ee oe ee 
90% a ee” le eS * 
Pure oa ~ . a ot = as ee 
Contracts Advertised To-Day. 
Coal. 


Carlisle Gas Department. [p. 664.] 
Todmorden Gas Department. [p. 664.] 





Progress in Australia. 


Annual reports of three Australian Gas Undertakings in- 
dicate the very satisfactory position of the Industry in Aus- 
tralia. The Australian Gas Light Company report a net profit 
on the year ended June 30, 1934, of £333,550. After the pay- 
ment of dividends there remained a balance of £86,950, which 
was carried forward. The gas made amounted to 1, 164, 052,864 
units (4,000 B.Th.U.), while that sold totalled 1,030,510,818 
units. During the year under review 186,863 tons of coke, 
8,825,390 gallons of tar, and 4,025 tons of sulphate of ammonia 
were sold. 

The South Australian Gas Company made a profit of £113,182. 
After deducting £106,704 for the payment of dividends and the 
special purposes fund, there remained a balance of £6,427, 

which was carried forward in profit and loss account. Re- 
ceipts from the sale of gas and residuals amounted to £405,495 
and £56,134, respectively. 

The half-yearly report of the Maryborough Gas and Coke 
Company, Ltd., states that notwithstanding a reduction in the 
price charged for gas, the sales show an increase as compared 
with the corresponding period of 1933. This is the first increase 
for six months recorded since 1928. Residual products also 
show an increase, due to more tar sales. Expenditure shows a 
reduction as compared with 1933. On account of Common- 
wealth Loans being now at a premium, the Directors deemed it 
advisable to re-transfer the £520, previously written off for de- 
preciation on loans, back to reserve fund, so that the £3,090 for 
loans shown in the balance-sheet is their actual cost price. 
After writing off £300 for depreciation, transferring £206 to 
reserve fund, and making provision for all other charge, the 
profits amount to £963. To this amount has to be added £196, 
brought forward from last half-year, making the total amount 
at credit of profit and loss account £1,159, out of which the 
Directors recommend payment of a dividend of 5% per annum, 
ne to £1,031, leaving a balance to be carried forward 
of £128. 





The Year’s Work at Dunfermline. 


The report of the Dunfermline Corporation Gas Undertaking 
for the year ended May 15, 1934, states that the income 
amounted to £75,374, and the expenditure to £54,224, leaving 
a gross profit of £21,150. To this sum was added unemployment 
relief grants amounting to £808, making a total credit of 
£21,958. From this sum there fell to be deducted repayment 
of loans, interest, &c., amounting to £20,945, leaving a debit 
balance of £1,013. The original loan for the purchase of the 
works had now been repaid, 
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STOCK AND SHARE LIST. 


Official Quotations on the London and Provincial Stock Exchanges. 





























. Transac- 
| Dividends. tions. 
| When Quota- Rise | Lowest and 
Issue. (Share. ex- Prev. | Last NAME. tions. | Pail Highest 
Dividend. |Hf. Yr.\Hf. Yr. Sept. 14. | wW x.| _. Prices 
jon Week-) nuring the 
£ % p.a.% p.a. | Week. 
1,551,868 | Stk. Apl. 9 7 7 |Alliance & Dublin Ord. ... | 189—142" -8 
4, | « June 25 | 4 | ‘ YD Do. 4 p-c. Deb. -. | 90—100 jas 
557,655 « Aug. 18 | 7 | |Barnet Ord. 7 p.c. ... + | 165—17 
Y 1| May 7 1/43} 19% |Bombay, Ltd. 27/6296 | 
178,480 | Stk. Aug. 18 9% | 94 ‘Bournemouth sliding | scale 212-217 | 
550,050 ie “ 7 7 i 2 7 p.c. max-... 166—171 | 
439,160 ” a 6 6 ad 6 p.c. Pref.... | 140 - 145 
60,000; ,, June 11 8 | 8 | Do. 3 p.c- Deb.... 78-88 
262,025 o 4 4 Do. . p.c- Deb. ... | 108 - 108 | 
835,000 |. “ 5 | 6 | Do. p.c- Deb. ... | 122-127 | 
857,900 | a Aug. 18 1h 74 |Brighton, &c f+ Con. ... | 161 - 166 | 
540,000 |, 28 62 | 62 | Do. 5 p.c. Con. 152-157 
195,500 | ., = ‘| ¢ tae 6pe.B. Pret. | 142—147 a 
1,487,500 ~ July 9 5 5 |Bristol 5 p.c. max. ... 117—119 | +1 
120,420; ., June 11 4 | 4 Do. 1st 4 p.c. Deb. | 102-1050 | 
217,870 | . ” - 1-2 Do. 2nd 4 p.c. Deb. -» | 102-1064 
828,790 ° * 6 | 6 Do. 5p.c. Deb. .. -. | 121-1984 wee soo 
855,000 o | Sp. -— 2 oo British Ord. ... wn «- | 158-163 ooo | 1614—168 
100,000; ., | June ll a. @ Do. 7p.c. Pref. ... «. | 154—159 156 
850,000; . | os 64 | 64 Do. 5% p.c. Pref. ... --. | 104-109 ee ae 
120,000 o oe se | 2 Do. 4p.c. Red. Deb. ..  98—108 eee 99 
450,000; . | 6 | 5& Do. 5p.c. Red. Deb. ... | 107—11% oa | ‘a 
160,000 June il 6 5 |Cambridge 6 p.c. Deb. «. | 115—120 
100,000 10 | 22 May’38| 6 4 |Cape Town, Ltd. de 2—4 ove 
100,000 10. =Nov. ri 44 | Do. ‘ p.c. Pref. ... 4-6 = | - 
150,000 | Stk. | July 23 4 44 | Do. 44p.c. Deb. ... | 90-95 aka a 
626,860, July 23 6 (Cacaie Con. Ord. 129—183 = 1313 
87,860 a dune Il 5 5 5 p.c. Red. Deb. 108-108 eS ie 
157,150 oa July 23 64 5 Laces 5 p.c. Ord. ... 118-1186 at | 
98,936 1| May 7 a a/- |Colombo, Ltd. Ord. . oo. | Ife-1 ont | 
24,500 1 ” 1/48 1/48 Do. 7 p.c. Pref... 19/6 21/6 
609,204 1| Mar. 19 111'48| /11°48 |Colonial Gas + a Ltd. Ord. | 19/6 21/6 
296,058 1 1/8°80 | 1/880) Do. 8 p.c. Pref. 23/8—25/6 see oe 
1,775,005 | Stk. July 23 64 5 Commercial ee -- 120 195 * 9 121-1214 
475,000 Re June t1 s | 8 Do. 8p.c.Deb. ... | 83 88 pm | 863 
286,844 ° Aug. 18 » |} 8 Do. fp.c. Deb. ... | 120 125 ue 
807,560 < Aug. 13 7 | 7 |Croydon sliding scale ee | 152-167 ee ove 
669,590, . | * a ee Do. max. div. ... .-- | 108 -108 sib 106 
620,885 | ,, June 25 ss i 2 Do. 5 p.c. Deb.... --. | 119—124 coe oe 
642,270 pt Aug 13 i ae | Derby Con. _... oh «- | 177—182¢ “ | 
55,000 ~ June 25 4 4 Do. 4p.c. Deb. ... ... | 97-1000 eee 
000) . Aug. 18 6 | 6 East Hull Ord. 5 p.c. --- | 108-112 
181,625 |. Aug. 18 | 6 | 6 /|EastSurrey Ord.5p.c. ... | 196 181 a } 
175,609 me June }1 = Do. 5p.c. Deb. ... | 120 - 125 ove | pr 
1,002,180 | ., Apl 9 ts | 7 |Buropean, Ltd. 123-127 ~—y 1233 
19,842,768 a Aug. 18 PB | st Gas Light & Coke4 p.c. Ord. 26/6 -21/-f os = 26/9 
2,600,000, put 8 8 Do. 84 p.c. max. . «. | 87—96 ve | —90 
4,477,106 - ” 4 4 Do. 4p.c. Con. Pref. ... | 105-108 oe 08 -107 
6,102,497 a“ May 28 8 8 Do. 8p.c.Con. Deb. ... 86-89 a 88—89 
8,649,770 |. a 5 6 Do. 5p.c.Red. Deb. ... | 116 119 eh 118 
8,500,000 | ~ 43 44 | Do. 44p.c.Red. Deb. ... | 114-117 = | a 
270,466 ‘ Aug. 18 6 Harrogate New Cons. «. | 197—182 
140,000 | 1); Apl. 28 | 1/7% | 1k |Hongkong & China, Ltd. ... | 1#—-18 
218,200 | Stk. Aug 138 | 6 { 6. |Hornsey Con. 88 p.c. w-. | 197 - 189 & ioe 
5,600,000 |. May 28 | 10 14 |Imperial Continental Cap. | 205 210 | —9h 206 —2078 
228,180 July 23 | 8 St Do. 8% p.c. Red. Deb. | 92 97 - - 
285,942 | Aug. 13 8 8 Lea Bridge 5 p.c. Ord. oo. | 164-172 ee 169—170 
9,167,410 ~ Aug: 18 6 |Liverpool 5 p.c. Ord. «. | 183 -185 +4 me 
245,500 o June ll | 6 5 Do 5 p.c. Red. Pref. eee | 101—1110 fine 
083 . | duly 6} 6 4 Do. 4p.c. Deb. w. 1004 - 10240 | 
165,786 ° Aug. 27 | 10 8 eens 5 p.c. Cap. . | 180-190 ae | 
56,176 | June 25 8 8 p.c. Deb. | T1—16 a 4 
75,000) May 28 | t10 t10 Malta & Mediterranean 200—210 , 
} Metropolitan (of -pemeaaees 
392,000; — | Apl. 8 | 5h | 65h | 5hp.c. Red. Deb. ... 101—104 oF as 
1,978 | Stk. Aug. 13 | 5 |M.S. Utility “C.” Cons. ... | 111—116 oe “ 
818,657 .. a 4 10 4 p.c. Cons. _ 97—102 o 
860,075 = June 11 4 | 4 Do. 4 p.c. Deb. -- | 100—105 seo i 
148,955 e 6 15 Do. 5 p.c. Deb. 119-124 ooo i 
5, - July } 11/8 | Do 34 p.c. Rd. Rg.Bds.| 97—100 ee oa 
675,000 o May 48 | +6 +i3 |Montevideo, Ltd. 60 - 65 tq | o 
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450,000 | Stk. | Aug. 18 | 74/4 | 4 | Do. 4p.c,Red.Deb. ...| 101-103 | fs 
6,709,895 a Aug. 18 1 6 South Met. Ord. ... 186—139 } +4 a 
co Pe oe 8 6 Do. 6 p-c. Irred. Pf, | 142—147 . | 144-144 
850,000; | ss 4 | 4 Do. 4 p.c. Irred. Pf. | 102—106 | ; 
1,895,445 | .. | June 25 8 8 Do. 8 p.c. Deb 8-88 | +4 87—88 
1000,000; . | July 9 6 | 6 Do. 5 p.c. Red. Deb. | 115—118 } “ 1174 
209,890 « | Aug. 13 | 8 | 8 ‘South Shields Con. ... 167—1694 | an is 
1,548,795 . July 9 | 6 | 6 South Suburban Ord. 5 p.c. , 183-186 | “ | 188—18437 
512,895 ~ ~ 5 | 6 Do. 5 p.c. Pref. | 120—125 ove | 123 
800,000, .. | ee . ae) oe Do. 4p.c. Pref. | 101—106 \ om 
868,887 » | Junell | 6 5 Do. 5 p.c. Deb. | 121—126 | ee - 
100,000 , | = |} 4 4 Do. 4 p.c- Deb. | 162—107 pee ] 1054 
647,740; ,, | Ang.18 | 6 | 65 \Southampt’ n Ord. “ c. max.| 112—117 +4 117 
121,275 . | June ll 4 4 Do. 4p.c. Deb.) 99—104 isin on 
350,000 » | Aug. 18 | 8 | & \Swansea 54 p.c. Red. Pref. | 107-112 ‘ 
200,000, . | June 11 6s | C6 Do. 64 p.c- Red. Deb. | 102-107 +Q | 1053 
1,076,490 os Aug. 13 | 63 | 6 Tottenham a District Ord. | 1583—158 ae | 155—157 
400.885; ; | ., 63 | 58 | Do. 54 p.c. Pref. ... | 125—130 es 1824 
e298; . | 4 | 6 5 | Do. 5p.c. Pref. ... | 1183-118 ie 
199,008, = | Junetn | 4 | 4 4p.c. Deb. *.. | 100—105 
849,110 a | oeee. ¢. 1 @ Usbridee oo 5 p.c. --- | 158—158 cil on 
at cs 1 a | 6 . | p.c. Pref. ... | 112-117 — 
1,822,290 | * | Aug. 18 | 7 1 |Wandsworth Consolidated” A 157—162 = | 160-162 
1,096,373 a ° 5 5 Do. 5p.c. Pref. ... | 119—124 ae 124—126 
1,817,964 » | June ll 5 5 Do. 5p.c.Deb.  ... 121—126 Ss ie 
208.809 J ~ oe 26/8 lo. 4 p.c. Deb. --- | 104-107 eee ove 
158,400 - Aug. 18 69 | 5 |Winchester W.&G. 5] Dp. ec. Con.| 115—120 ae 


Quotations at:—a.—Bristol. b.—Liverpool. ¢.— Nottingham. d.—Newcastle. ¢. —Sheffield. t— The 
quotation is per £1 of stock. g.—Paid £3, including 10s. on account of back dividends. * Ex.div. +t Paid 
free of income-tax. t¢ For year. 








PATENTS. 


MEWBURN, ELLIS, & CO., 


HARTERED PATENT AGENTS AND 
TRADE MARK AGENTS, 
10 & 72, Chancery Lane, London, W.C. 2. 
Telegrams: “‘ Patent, London.’’ "Phone: 248 Holborn. 
And 8, St. Nicholas Buildings, Newcastle-on-Tyne. 


ATENTS for Inventions, Trade Marks 


“ Advice Handbooks” and Consultations free, 
Kine's Patent AGency Lrtp.. Director B. T. Kine, 
C.I,M.E., Regd. Patent Agent, G.B., U.S., and Can., 
1464, Queen Vicroria St., E.C. 4, and 57, CHAancERY 
Lane (near Pat. Off.), Lonpon, W.C.2, 49 years’ refs. 
*Phone City 6161. 





EDUCATIONAL. 





AUTHORITATIVE TRAINING FOR 
GAS ENGINEERS 


HE T.1.G.B., the premier establish- 
ment for engineering training by corre- 
spondence, will train you until successful for: 
Certificates of the Institution of Gas 
Engineers, A.M.Inst.C.E., A.M.I.Mech.E., 
A.M.LE.E., C. & G., B.Sc. (Eng.) Lond. 
Univ., etc. 

WRITE TO-DAY for FREE copy of ‘The 
Engineer’s Guide to Success,'’ 152 pages, which 
contains the widest selection of engineering 
courses in the world, mentioning branch, post 
or qualification that interests you. 

THE TECHNOLOGICAL INSTITUTE OF GREAT 
BRITAIN, 148, TEMPLE BAR HOUSE, LONDON, 
E.C.4. (Founded 1917. 19,000 Successes.) 


OXIDE 


CONSULT 





HE BRITISH GAS PURIFYING 
MATERIALS CO., LTD., 
99, LONDON Roap, LEICESTER, 
Telegrams : Telephone : 
‘* BRIPURIMAT, LEICESTER.” LEICESTER 59086. 








CAST IRON 
PIPES 


GAS, WATER, & STEAM 


ljin. to 12in. BORE. 


THOS. ALLAN & SONS, LTD., 


Bonlea Foundry, 
THORNABY-ON-TEES. 


Telegrams: ‘* BONLEA, THORNABY-ON-TEES.” 
Telephone No.: STOCKTON 66121 (Two lines), 




















The Sergeant 
Shows p te 


Specialities 


ES 


ALDER & MACKAY LTID.,EDINBURGH, LONDON & BRADFORD 





GAS 


September 19, 1934 


A.t.M. 


STREET 
LANTERNS 


These lanterns § are 
universally used and 
respected for their 
sound quality and relia- 
bility. The “ Edin- 

burgh” and “ Falk- 

land” lanterns are 

definitely hurricane 

proof, and are ac- 

cordingly ideal for 

automatic lighting 

where a_ bye-pass 

must be maintained. 
The ‘Edinburgh ” pat- 
tern is a popular 153 
ins. square’ lantern 
suitable for a Single 
Universal Burner or a 
Twin No. 2 Superheated 
burner. The “ Falk- 
land” pattern is a 
larger edition of the 
** Edinburgh,” being 19 
ins. square, and will 
accommodate a 3 or 4 
cluster Super-heated 
Burner. Full particu- 
lars of all A.&.M. Street 
Lanterns on request. 





Kuper ¢ MACKAY 







JOURNAL 





THE * EDINBURGH.” 








MAKE METERS OF METICULOUS MEASUREMENT 
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AS ERECTED AT WALSALL GAS WORKS. 


| GAS WORKS PLANT 


ALL DESCRIPTIONS 


INCLUDING 


P, ano A. 


TAR EXTRACTORS. 





C. & W. WALKER, L 


DONNINGTON, 


N". WELLINGTON—SHROPSHI 


LONDON OFFICE: 


TD. 








70, VICTORIA STREET, WESTMINSTER, S.W.1. 























